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PROBLEM TO BE SOLVED: To solve the problem that 
the printing quality is damaged when different system 
inks mix and a residual amount of ink cannot be properly 
detected in a printer in which an ink type can be 
changed by replacing ink cartridges. 
SOLUTION: The type of ink and the residual amount of 
ink are stored in a nonvolatile memory loaded to the ink 
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agree can be carried out, and mixing inks can be 
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the residual amount of ink is updated by calculating the 
amount of ink used in accordance with driving of a head, 
so that a correct residual amount of ink can be 
detected. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



CLAIMS 



[Claim(s)] 

[Claim 1] A printer control unit characterized by providing the following. Nonvolatile memory 
which is the printer control unit which controls a printer which prints while supplying ink with 
which an exchangeable ink cartridge was filled up to an arm head, and memorizes a class of ink 
with which the ink cartridge concerned is filled up while updating of the content of storage is 
possible and being carried in the above-mentioned ink cartridge The ink cartridge attachment- 
and-detachment section which enables data transmission and reception from the above- 
mentioned nonvolatile memory at the time of this ink cartridge wearing while it is removable in 
the above-mentioned ink cartridge A supply ink storage means to memorize a class of ink 
currently supplied to an ink supply system from the above-mentioned ink cartridge to the above- 
mentioned arm head A printing condition storage means to memorize according to a class of ink 
filled up with printing conditions required for actuation of the above-mentioned arm head by the 
above-mentioned ink cartridge in the above-mentioned printing, A class of ink memorized by a 
class of ink and the above-mentioned supply ink storage means which were memorized by the 
aboveTmentioned nonvolatile memory is compared. A head actuation control means which writes 
predetermined information in the above-mentioned nonvolatile memory suitably, controlling 
actuation of an arm head by the condition that a class of both ink is in agreement, based on 
printing conditions memorized by the above-mentioned printing condition storage means 
[Claim 2] It is the printer control unit characterized by updating a residue of ink which the 
above-mentioned nonvolatile memory had memorized a residue of ink with which it fills up at an 
ink cartridge in a printer control unit given in above-mentioned claim 1 , and was memorized by 
the above-mentioned nonvolatile memory based on the calculation concerned while the above- 
mentioned head actuation control means computed the amount of ink used consumed with 
actuation of the above-mentioned arm head. 

[Claim 3] It is the printer control unit characterized by computing the amount of the ink used 
based on a counter which the above-mentioned head actuation control means increases with 
actuation of the above-mentioned arm head in a printer control unit of a publication to above- 
mentioned claim 2. 

[Claim 4] It is the printer control unit characterized by memorizing the amount calculation 
coefficient of the ink used for computing the amount of the ink used by multiplying by the 
above-mentioned printing condition storage means in a printer control unit given in above- 
mentioned claim 3 at counted value of the above-mentioned counter. 

[Claim 5] It is the printer control unit characterized by memorizing a driver voltage pattern 
impressed in case the above-mentioned printing condition storage means drives the above- 
mentioned arm head in a printer control unit given in either above-mentioned claim 1 - claim 4. 
[Claim 6] It is the printer control unit characterized by the above-mentioned printing condition 
storage means memorizing actuation conditions required for cleaning of an ink supply system in 
the above-mentioned arm head in a printer control unit given in either above-mentioned claim 1 
- claim 5. 

[Claim 7] It is the printer control unit characterized by the above-mentioned printing condition 
storage means memorizing actuation conditions required for Flushing in the above-mentioned 
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arm head in a printer control unit given in either above-mentioned claim 1 - claim 6. 
[Claim 8] It is the printer control unit characterized by the ability to set up so that either or 
combination of the above-mentioned nonvolatile memory, a supply ink storage means, and a 
printing condition storage means may forbid a store and elimination of storage information in a 
printer coTitr^unit given jn either above-mentioned claim 1 - claim 7. 

[Claim 9] It is the printer control unit characterized by the above-mentioned head actuation 
control means performing a comparison of a class of the above-mentioned ink in a printer 
control unit given in either above-mentioned claim 1 - claim 8 at the time of exchange of the 
above-mentioned ink cartridge. 

[Claim 10] It is the printer control unit characterized by updating a class of ink memorized by the 
above-mentioned supply ink storage means after the above-mentioned head actuation control 
means supplies ink to the above-mentioned ink supply system in a printer control unit given in 
either above-mentioned claim 1 - claim 9 by class of the supplied ink concerned. 
[Claim 1 1] A printer control method characterized by providing the following. The supply ink 
storage process of being the printer control method which controls a printer which prints while 
carrying nonvolatile memory which memorizes a class of ink with which updating of the content 
of storage is possible and it fills up and supplying ink with which an exchangeable ink cartridge 
was filled up by detaching and attaching to an applied part to an arm head, and memorizing a 
class of ink currently supplied to an ink supply system from the above-mentioned ink cartridge 
to the above-mentioned arm head A printing condition storage process memorized according to 
a class of ink filled up with printing conditions required for actuation of the above-mentioned arm 
head by the above-mentioned ink cartridge in the above-mentioned printing The head actuation 
control process which writes predetermined information in the above-mentioned nonvolatile 
memory suitably, controlling actuation of an arm head by the condition that compare a class of 
ink memorized by a class of ink and the above-mentioned supply ink storage process memorized 
by the above-mentioned nonvolatile memory, and a class of both ink is in agreement, based on 
printing conditions memorized by the above-mentioned printing condition storage process 
[Claim 12] The printer control method characterized by to update a residue of ink which 
memorized a residue of ink with which the above-mentioned nonvolatile memory is filled up at an 
ink cartridge, and was memorized by the above-mentioned nonvolatile memory based on the 
calculation concerned while computing the amount of ink used consumed with actuation of the 
above-mentioned arm head at the above-mentioned head actuation control process in a printer 
control method given in above-mentioned claim 1 1 . 

[Claim 13] A printer control method characterized by computing the amount of the ink used 
based on a counter which increases to above-mentioned claim 1 2 with actuation of the above- 
mentioned arm head at the above-mentioned head actuation control process in a printer control 
method of a publication. 

[Claim 14] A printer control method characterized by memorizing the amount calculation 
coefficient of the ink used for computing the amount of the ink used by taking the advantage of 
above-mentioned claim 13 at the above-mentioned printing condition storage process in a 
printer control method of a publication at counted value of the above-mentioned counter. 
[Claim 15] A printer control method characterized by memorizing a driver voltage pattern 
impressed in case the above-mentioned arm head is driven at the above-mentioned printing 
condition storage process in a printer control method given in either above-mentioned claim 1 1 - 
claim 14. 

[Claim 16] A printer control method characterized by memorizing actuation conditions required 
for cleaning of an ink supply system in the above-mentioned arm head at the above-mentioned 
printing condition storage process in a printer control method given in either above-mentioned 
claim 1 1 - claim 15. 

[Claim 17] A printer control method characterized by memorizing actuation conditions required 
for Flushing in the above-mentioned arm head at the above-mentioned printing condition storage 
process in a printer control method given in either above-mentioned claim 11 - claim 16. 
[Claim 18] It is the printer control method characterized by the ability to set up so that either or 
combination of the above-mentioned nonvolatile memory, a supply ink storage process, and a 
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printing condition storage process may forbid a store and elimination of storage information in a 
printer control method given in either above-mentioned claim 1 1 - claim 1 7. 
[Claim 19] A printer control method characterized by performing a comparison of a class of the 
above-mentioned ink at the time of exchange of the above-mentioned ink cartridge at the 
above-mentioriedjiead aptuation control process in a printer control method given in either 
above-mentioned claim 1 1 - claim 1 8. 

[Claim 20] A printer control method characterized by updating a class of ink memorized at the 
above-mentioned supply ink storage process after supplying ink at the above-mentioned head 
actuation control process in a printer control method of a publication at the above-mentioned 
ink supply system to either above-mentioned claim 11 - claim 19 by class of the supplied ink 
concerned. 

[Claim 21] While carrying nonvolatile memory which memorizes a class of ink with which updating 
of the content of storage is possible and it fills up It is data medium which recorded a printer 
control program for controlling by computer a printer which prints while supplying ink with which 
an exchangeable ink cartridge was filled up by detaching and attaching to an applied part to an 
arm head. A function to read a class of ink memorized by nonvolatile memory of the above- 
mentioned ink cartridge, and to judge a class of ink in an ink cartridge, A function which reads a 
class of ink which the printer concerned beforehand indicated to nonvolatile memory carried in 
the above-mentioned main part of a printer is using, While comparing a class of ink by which 
reading appearance was carried out [ above-mentioned ] to a class of ink of the judged above- 
mentioned ink cartridge Printing conditions memorized according to a class of ink in nonvolatile 
memory carried in the above-mentioned main part of a printer when a class of both ink was in 
agreement are read. Data medium which recorded a printer control program characterized by 
making a computer perform a head actuation control function which writes predetermined 
information in nonvolatile memory of the above-mentioned ink cartridge suitably, controlling 
actuation of the above-mentioned arm head. 

[Claim 22] It is data medium which recorded the printer control program characterized by to 
make the residue of the ink which had memorized the residue of the ink in which an ink cartridge 
is fiiled up with the above-mentioned nonvolatile memory in data medium which recorded a 
printer control program of a publication on above-mentioned claim 21, and was memorized by the 
above-mentioned nonvolatile memory based on the calculation concerned in the above- 
mentioned head actuation control function while having computed the amount of ink used 
consumed with actuation of the above-mentioned arm head update. 

[Claim 23] Data medium which recorded a printer control program characterized by computing 
the amount of the ink used by the above-mentioned head actuation control function based on a 
counter which increases with actuation of the above-mentioned arm head in data medium which 
recorded a printer control program of a publication on above-mentioned claim 22. 
[Claim 24] Data medium which recorded a printer control program characterized by memorizing 
the amount calculation coefficient of the ink used for computing the amount of the ink used by 
taking the advantage of counted value of the above-mentioned counter in data medium which 
recorded a printer control program of a publication on above-mentioned claim 23 by nonvolatile 
memory which memorizes the above-mentioned printing conditions according to a class of ink. 
[Claim 25] Data medium which recorded a printer control program characterized by memorizing a 
driver voltage pattern impressed in case the above-mentioned arm head is driven in data medium 
which recorded a printer control program of a publication on either above-mentioned claim 21 - 
claim 24 by nonvolatile memory which memorizes the above-mentioned printing conditions 
according to a class of ink. 

[Claim 26] Data medium which recorded a printer control program characterized by memorizing 
actuation conditions required for cleaning of an ink supply system in the above-mentioned arm 
head in data medium which recorded a printer control program of a publication on either above- 
mentioned claim 21 - claim 25 by nonvolatile memory which memorizes the above-mentioned 
printing conditions according to a class of ink. 

[Claim 27] Data medium which recorded a printer control program characterized by memorizing 
actuation conditions required for Flushing in the above-mentioned arm head in data medium 
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which recorded a printer control program of a publication on either above-mentioned claim 21 - 
claim 26 by nonvolatile memory which memorizes the above-mentioned printing conditions 
according to a class of ink. 

[Claim 28] Either or combination of nonvolatile memory carried in the above-mentioned ink 
cartrid^U^^ main part of a printer in data medium which recorded a printer control program of 
a publication on either above-mentioned claim 21 - claim 27 is data medium which recorded a 
printer ccmtrol program characterized by the ability to set up so that a store and elimination of 
storage information may be forbidden. 

[Claim 29] Data medium which recorded a printer control program characterized by performing a 
comparison of a class of the above-mentioned ink at the time of exchange of the above- 
mentioned ink cartridge by the above-mentioned head actuation control function in data medium 
which recorded a printer control program of a publication on either above-mentioned claim 21 - 
claim 28. 

[Claim 30] Data medium which recorded a printer control program characterized by to update a 
class of ink memorized in nonvolatile memory carried in the above-mentioned main part of a 
printer by the above-mentioned head actuation control function in data medium which recorded 
a printer control program of a publication on either above-mentioned claim 21 - claim 29 after 
supplying ink to the above-mentioned ink supply system by class of the supplied ink concerned. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] This invention relates to data medium which 
recorded the printer control unit, the printer control method, and the printer control program. 
[0002] 

[Description of the Prior Art] As a printer which can perform printing according to image quality 
equivalent to a photograph, an ink jet printer is spreading quickly in recent years. Generally in 
this ink jet printer, two kinds such as pigment system ink and color system ink are used. With 
each property, two kinds of this ink has merits and demerits in image quality, lightfastness, etc., 
and is widely used by both. Moreover, even if it is the case where viscosity differs from density 
etc. and the two above-mentioned kinds of ink uses the same arm head, in order to perform 
suitable printing, making it correspond to said property, control conditions, such as discharge 
quantity of ink and regurgitation timing, differ in pigment system ink and color system ink, 
respectively. 
[0003] 

[Probiem(s) to be Soived by the Invention] The following technical problems occurred in the 
conventional ink jet printer mentioned above. That is, wearing of the ink cartridge of a class 
which makes a mistake in two kinds of ink, and is different before carrying out exchange and 
washing of an ink supply system also in an usable printer will mix the ink of a different system 
inside an ink supply system. Since it becomes impossible to perform discharge quantity control 
according to the property of ink etc. when two kinds of ink has been mixed, printing quality is 
spoiled. Therefore, in order to exchange the two above-mentioned kinds of ink and to prevent 
mixing of the ink in an ink supply system in an usable ink jet printer, exchange and washing of an 
ink supply system are needed at the time of exchange of an ink class. 

[0004] Furthermore, although the residue of the ink with which the ink cartridge is filled up in the 
ink jet printer may be supervised and it may display as the status Before exhausting ink in the 
conventional ink jet printer mentioned above, from an exchangeable thing, an ink cartridge in 
pigment system ink and color system ink When the class of ink was changed and the class of ink 
was returned further once again after using ink to the middle, there was a problem that the ink 
residue of the original cartridge could not be judged correctly. 

[0005] This invention was made in view of the above-mentioned technical problem, and even if it 
changes an ink cartridge what times, it aims at offering the printer control unit which can judge 
an ink residue correctly, the printer control method, and a printer control unit, while carrying out 
proper control according to an ink class, preventing mixing of the ink of a different system in the 
printer which can exchange an ink class. 
[0006] 

[Means for Solving the Problem] Invention which starts claim 1 in order to attain the above- 
mentioned object is constituted so that a printer which prints while supplying ink with which an 
exchangeable ink cartridge was filled up to an arm head may be controlled, and it is controlled, 
preventing mixing of an ink class. For this reason, nonvolatile memory which can update the 
content of storage is carried in an exchangeable ink cartridge, and a class of ink with which an 
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ink cartridge is filled up is memorized by this nonvolatile memory. This ink cartridge is detached 
and attached through an ink cartridge applied part by main part of a printer, and data 
transmission and reception from the above-mentioned nonvolatile memory are possible for it at 
the time of wearing. 

[0007] Pyrtherigriore, a class of ink currently supplied to an ink supply system which consists of 
ink supply tubes from an ink cartridge to an arm head etc. is memorized by supply ink storage 
means, and printing conditions required for actuation of an arm head are memorized by printing 
condition storage means according to a class of ink. A head actuation control means uses such 
storage information in printing, and compares a class of ink memorized by a class of ink and the 
above-mentioned supply ink storage means which were memorized by nonvolatile memory. And 
actuation of an arm head is controlled based on printing conditions which drive an arm head in 
the condition that a class of both ink is in agreement, and suit this ink class in agreement. 
[0008] Namely, a class of ink memorized by the above-mentioned nonvolatile memory is uniquely 
in agreement with a class of ink with which an ink cartridge was filled up. Since a class of ink 
memorized by supply ink storage means is uniquely in agreement with a class of ink currently 
supplied to an ink supply system When a head actuation control means compares these, it can 
prevent driving an arm head using an ink cartridge of a class of different ink from a class of ink 
already supplied to an ink supply system, and mixing of ink can be prevented. 
[0009] Here, updating of the content of storage is possible for it, and if the above-mentioned 
nonvolatile memory is nonvolatile, can adopt good various modes and is constituted from 
EEPROMs, such as a flash memory, it is suitable. Moreover, although what is necessary is just to 
memorize whether a class of ink is the thing of whether restoration ink is the thing of a color 
system as information which is used in order to prevent mixing of ink as mentioned above, and 
for that shows a class of ink, and a pigment system, it is possible to memorize various 
information in addition to this as a class of ink. That is, by referring to the restoration day 
concerned, if a restoration day of ink is memorized, it can constitute so that ink over which the 
expiration date passed may not be used. Moreover, even if it is ink of a same system, actuation 
of an arm head is controllable by the best actuation sequence over the ink by memorizing 
information which shows a purport from which a component differs. 

[0010] It is removable in an ink cartridge, and the ink cartridge attachment-and-detachment 
section equips a holder of a fitting type with a container which has capacity which can be filled 
up with ink that what is necessary is just to be able to enable data transmission and reception 
from nonvolatile memory at the time of ink cartridge wearing, and a configuration which secures 
a flow of a terminal of nonvolatile memory to fitting concerned and coincidence is possible for it. 
It can constitute from rewritable various memory that what is necessary is just to be able to 
memorize a class of ink currently supplied to an ink supply system in a supply ink storage means. 
Although RAM etc. can constitute, if a printer is frequently constituted from EEPROMs, such as 
a flash memory, a place whose power supply is what is turned on / turned off, it is suitable. 
[001 1] It can constitute from various memory that what is necessary is just to be able to 
memorize according to a class of ink filled up with printing conditions required for actuation of an 
arm head by the above-mentioned ink cartridge in a printing condition storage means. Although a 
mask ROM etc. can also constitute, the status changes with activities serially, and since it is the 
mode which can change activity ink, if especially this invention is constituted from EEPROMs, 
such as a rewritable flash memory, it is suitable [ this invention ] for a printer. If a head control 
driving means is constituted from a CPU etc., it is [ that what is necessary is to read and 
calculate information from various memory etc. and just to be able to control memory, an arm 
head, etc. ] suitable. 

[0012] As a configuration for controlling to be able to judge an ink residue correctly, furthermore, 
invention according to claim 2 In a printer control unit given in above-mentioned claim 1 the 
above-mentioned nonvolatile memory A residue of ink with which an ink cartridge is filled up is 
memorized, and the above-mentioned head actuation control means is considered as a 
configuration which updates a residue of ink memorized by the above-mentioned nonvolatile 
memory based on the calculation concerned while it computes the amount of ink used consumed 
with actuation of the above-mentioned arm head. 
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[0013] That is, since a residue of ink is updated with actuation of a printer, it becomes the 
residue of proper ink. Since a residue of ink is memorized by nonvolatile memory carried in the 
ink cartridge itself, it removes, before consuming ink with which it filled up, other ink cartridges 
are used, and an ink residue will become proper even if it uses an ink cartridge removed again, of 
course — even if it uses- it, removing an ink cartridge and making other printers equip — being 
concerned — others — if a printer control unit which requires a printer for this invention is 
provided,, it will become a proper ink residue. 

[0014] Moreover, the technique of computing the amount of ink used by head actuation control 
means is various, and invention according to claim 3 is considered as a configuration which 
computes the amount of the ink used based on a counter which the above-mentioned head 
actuation control means increases with actuation of the above-mentioned arm head in a printer 
control unit given in above-mentioned claim 2 as an example of a configuration for it. That is, 
since an arm head drives at the time of printing, if a counter which counted value increases with 
actuation of the arm head concerned is used, based on the counted value concerned, the 
amount used is easily computable. The technique of more specifically counting the number of 
dots which carries out the regurgitation by arm head is employable. What is necessary is just to 
compute the amount used for every class of ink based on the number of dots, although the 
amount used may change with classes of ink also with the same number of dots since a class of 
ink can be changed in this invention. Thus, when computing the amount of ink used based on 
counted value, especially this count should just form a single counter, without distinguishing 
according to a class of ink. 

[0015] As an example of printing conditions which various conditions exist as printing conditions 
required for actuation of the above-mentioned arm head, and need to be memorized according to 
a class of ink, furthermore, invention according to claim 4 In a printer control unit given in 
above-mentioned claim 3, the above-mentioned printing condition storage means is considered 
as a configuration which memorizes the amount calculation coefficient of the ink used for 
computing the amount of the ink used by taking an advantage at counted value of the above- 
mentioned counter. 

[0016] That is, since above-mentioned counted value and the amount of ink used are usually in 
proportionality, if the amount calculation coefficient of the ink used which computes the amount 
of the ink used by taking the advantage of counted value is prepared, the amount used can be 
easily obtained from counted value only by 1 time of multiplication. Moreover, it can constitute 
very easily [ that the amount coefficient of the ink used for every class of ink may only be 
memorized ], and in order to compute the amount used for every class of ink, also when it is 
necessary to correspond to ink in which a class of ink increases or properties differ, it can 
respond easily. 

[0017] Furthermore, invention according to claim 5 is considered as a configuration which 
memorizes a driver voltage pattern impressed in case the above-mentioned printing condition 
storage means drives the above-mentioned arm head in a printer control unit given in either 
above-mentioned claim 1 - claim 4 as other examples of printing conditions which need to be 
memorized according to a class of ink. That is, when classes of ink differ like ink of a pigment 
system, and ink of a color system, conditions which drive an arm head differ. For example, if the 
above-mentioned ink classes differ in the case of a printer which controls discharge quantity, 
regurgitation timing, etc. of ink by telescopic motion of a piezo-electric element etc., 1 time of 
ink discharge quantity differs from regurgitation timing etc. Since it is controlled by changing a 
driver voltage pattern impressed to an arm head, such discharge quantity etc. can perform 
printing according to a class of ink easily, if a driver voltage pattern is memorized according to a 
class of ink as printing conditions. 

[0018] Furthermore, invention according to claim 6 is considered as a configuration which 
memorizes actuation conditions which the above-mentioned printing condition storage means 
needs for cleaning of an ink supply system in the above-mentioned arm head in a printer control 
unit given in either above-mentioned claim 1 - claim 5 as other examples of printing conditions 
which need to be memorized according to a class of ink. Namely, since an ink supply system may 
be cleaned, ink is once discharged in this case and wiping etc. is carried out when a case where 
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a printer is not used for a long time, and printing quality have deteriorated, in order to make 
blowdown perform exactly, it is necessary to drive an arm head a condition for every class of ink, 
and, in such a case, can respond. 

[0019] Furthermore, since a class of ink can be exchanged in this invention, it is necessary to 
also wash an ink supply system from a cartridge to an arm head on the occasion of exchange, 
and when performing this washing sequence, in order to make ink of an ink supply system 
discharge exactly, it is necessary to drive an arm head a condition for every class of ink, and, 
also in such a case, can respond. 

[0020] Furthermore, invention according to claim 7 is considered as a configuration which 
memorizes actuation conditions which the above-mentioned printing condition storage means 
needs for Flushing in the above-mentioned arm head in a printer control unit given in either 
above-mentioned claim 1 - claim 6 as other examples of printing conditions which need to be 
memorized according to a class of ink. Namely, although Flushing may be performed in order to 
carry out regurgitation blowdown of the color mixture ink which flowed backwards from a nozzle 
by wiping or to prevent blinding by thickening of ink, from it being what should be determined 
with the property of an ink class, timing which performs this Flushing, and a regurgitation 
discharge at the time of Flushing need to drive an arm head a condition for every class of ink, in 
order to perform Flushing exactly, and, in such a case, can respond. 

[0021] Furthermore, when a power supply of a printer is turned off suddenly, mixing of ink is 
prevented after re-powering on. As an example forjudging an ink residue appropriately and 
constituting it possible [ activation of head actuation for every class of ink ] exactly, invention 
according to claim 8 In a printer control unit given in either above-mentioned claim 1 - claim 7, 
either or combination of the above-mentioned nonvolatile memory, a supply ink storage means, 
and a printing condition storage means is considered as a configuration which can be set up so 
that a store and elimination of storage information may be forbidden. 

[0022] That is, if a store and elimination of storage information can be forbidden, when a case 
where a power supply was turned off suddenly and a power supply becomes instability, and a 
noise increase, required storage information is not updated and a printer can be driven in the 
original condition after re-powering on. For example, since storage information on a supply ink 
storage means is still origin, in spite of having already supplied ink after re-powering on at an ink 
supply system, it is going to perform supply of further different ink and ink is not mixed. 
Moreover, an arm head is not driven using ink currently supplied to an ink supply system, and 
different ink. Furthermore, when a power supply becomes instability, information for computing 
the above-mentioned amount of the ink used is memorized for a printing condition storage 
means etc., and if an ink residue is updated based on the memorized amount of the ink used 
concerned after a power supply is stable, a more exact ink residue can be obtained. Here, as a 
flume which forbids a store and elimination of storage information, when storage information 
needs to be updated of course, it updates by canceling a prohibition condition of a store and 
elimination. 

[0023] Furthermore, invention according to claim 9 is considered as a configuration in which the 
above-mentioned head actuation control means performs a comparison of a class of the above- 
mentioned ink at the time of exchange of the above-mentioned ink cartridge in a printer control 
unit given in either above-mentioned claim 1 - claim 8 as an example of a configuration for 
controlling to prevent mixing of ink in the above-mentioned head actuation control means. That 
is, a printer concerning this invention is considered [ mistaking a class of ink in many cases at 
the time of this exchange since it is exchangeable, and ] in an ink cartridge, and can prevent 
mixing of ink certainly by performing the above-mentioned comparison at the time of this 
exchange. It constitutes so that various modes can be adopted in order to detect exchange of an 
ink cartridge here, for example, it may remove with the time of wearing of an ink cartridge and a 
predetermined signal may sometimes be outputted, and when a signal which shows wearing is 
detected, it can constitute so that a comparison may be performed. 

[0024] Furthermore, invention according to claim 10 has considered [ as an example of the 
configuration for preventing mixing of ink in the above-mentioned head actuation control means ] 
as the configuration which updates at a class of the supplied ink concerned in a class of ink 
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memorized by the above-mentioned supply ink storage means in a printer control unit given in 
either above-mentioned claim 1 - claim 9, after the above-mentioned head actuation control 
means supplies ink to the above-mentioned ink supply system. 

[0025] That is, since a printer concerning this invention can change suitably a class of ink used 
by exchange of a cartridge, in case it changes a class of the ink concerned, it will also wash ink 
currently supplied to the above-mentioned ink supply system, and will newly be resupplied. Then, 
if a class* of ink memorized by supply ink storage means by head actuation control means after 
supply of ink to an ink supply system is updated, an arm head can be driven using always proper 
ink by the comparison of a class of the above-mentioned ink, even if it carries out the message 
exchange of ink what times, and mixing of ink can be prevented. 

[0026] Thus, while memorizing a class of ink, and a residue of ink to nonvolatile memory carried 
in an ink cartridge and preventing mixing of ink with reference to these, the technique of grasping 
a residue of ink proper does not necessarily need to be restricted to equipment with substance, 
and functioning also as the method can be understood easily. For this reason, invention 
concerning claim 1 1 - claim 20 is considered as a configuration corresponding to a control 
method which said printer control unit enforces. That is, there is no difference not only in 
equipment which not necessarily has substance but in being effective as the method. 
[0027] By the way, such a printer control unit contains not only this but various kinds of modes 
as thought of that it may be used in the condition of existing independently and having been 
included in a certain device, and invention. Therefore, it can change suitably that it is software or 
hardware etc. When becoming the software of a printer control unit as an example of 
embodiment of thought of invention, naturally it exists on a record medium which recorded this 
software, and it must be said that it is used. Invention which starts claim 21 - claim 30 in the 
semantics is considered as a configuration corresponding to each step which makes said printer 
control unit carry out by computer. 

[0028] of course, the record medium may be magnetic-recording data medium, may be magneto- 
optic-recording data medium, and can completely be considered the same way in any record 
media developed from now on. Moreover, about duplicate phases, such as a primary replica and a 
secondary replica, it is equivalent without room to completely ask. If above-mentioned data 
medium is the case where it carries out as the supply method using a communication line 
although it differs, a communication line serves as a transmission medium and this invention will 
be used. 

[0029] Furthermore, a part is software, when a part is realized by hardware, there is nothing that 
is completely different in thought of invention, and it may be made into a thing of a gestalt which 
memorizes a part on a record medium and is read suitably if needed. Moreover, when carrying 
out this invention by software, it not only realizes as data medium by which invention recorded a 
program, but naturally this invention is realized as the program itself, and the program itself is 
included in this invention. 
[0030] 

[Effect of the Invention] According to invention which starts claim 1, claim 11, and claim 21 as 
explained above, mixing of ink can be prevented, and data medium which recorded the printer 
control unit which can perform suitable control according to the class of ink, the printer control 
method, and the printer control program can be offered. 

[0031] Moreover, according to invention concerning claim 2, claim 12, and claim 22, the proper 
ink residue in an ink cartridge can be judged. Furthermore, according to invention concerning 
claim 3, claim 13, and claim 23, the amount of the ink used is easily computable. Furthermore, 
according to invention concerning claim 4, claim 14, and claim 24, the configuration for computing 
the amount used for every class of ink can be realized easily, and the amount used can be easily 
obtained from counted value. Furthermore, according to invention concerning claim 5, claim 15, 
and claim 25, printing according to the class of ink can be performed easily. 
[0032] Furthermore, according to invention concerning claim 6, claim 16, and claim 26, it can 
clean the condition for every class of ink. Furthermore, according to invention concerning claim 
7, claim 17, and claim 27, Flushing can be performed the condition for every class of ink. 
Furthermore, according to invention concerning claim 8, claim 18, and claim 28, when the power 
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supply of a printer is turned off suddenly, mixing of ink can be prevented after re-powering on, 
an ink residue can be judged appropriately, and head actuation for every class of ink can be 
performed exactly. Furthermore, according to invention concerning claim 9, claim 19, and claim 
29, mixing of ink can be prevented certainly. Furthermore, according to invention concerning 
claim 10, claim. 20> and cteim 30, mixing of ink can be prevented certainly. 
[0033] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained 
based on a drawing. Drawing 1 is the outline perspective diagram showing the internal 
configuration of the ink jet printer carrying the printer control unit concerning 1 operation gestalt 
of this invention, and drawing 2 is the block diagram showing the connection condition of each 
hardware of the ink jet printer concerned. In drawing, it has the Maine substrate 1 1 and the 
printing section 20, the panel section 30, and the cartridge section 40 are connected to the 
Maine substrate 11, and an ink jet printer 10 functions as a printer, when CPU 12 which it had on 
the Maine substrate 1 1 controls each part. 

[0034] On the Maine substrate 1 1, it has others, ASIC13, a flash memory 14, and the head 
actuator 16. [ above / CPU 12 ] ASIC13 is IC customized since the arm head 22 mentioned later 
was driven, and it performs processing for head 22 actuation, transmitting and receiving the 
above CPU 12 and a predetermined signal. As one of the processing of this, it has the amount 
counter of the ink used, and the number of dots printed is counted for every ink color. In 
addition, the applied-voltage data to the head actuator 16 which mentions later is outputted. The 
head actuator 16 generates the applied-voltage pattern to the piezo-electric element built in the 
arm head 22 which is the circuit which consists of Dedication IC, a transistor for actuation, a 
heat sink, etc., and is mentioned later. 

[0035] A flash memory 14 is EEPROM which can eliminate the content of storage electrically, 
and can eliminate data per a chip package or block. Furthermore, the flash memory 14 
concerning this operation, gestalt is a boot block mold, and can forbid the store and elimination of 
hardware-data to a predetermined block. 

[0036] The printing section 20 is mainly equipped with the roller 21 and the arm head 22, and the 
arm head 22 is connected with the above-mentioned Maine substrate 1 1 through the 
predetermined trunk cable. Rotating by the motor which is driven by the motor control section 
which is not illustrated and which is not illustrated, the roller 21 is constituted so that a print 
sheet may be sent, while the arm head 22 is carried in the carriage which is not illustrated and 
this carriage makes an arm head 22 arrange near the periphery of the above-mentioned roller 21 
— an arm head 22 — the shaft orientations of a roller 21 — a round trip — it is made movable. 
[0037] Tube 22a of each ink color exception is connected to the arm head 22, and supply of 
each color ink is received. Moreover, the arm head 22 is equipped with the piezo-electric 
element which is not illustrated, and when a piezo-electric element drives at the ink room which 
is open for free passage from above-mentioned tube 22a to a delivery, the regurgitation of the 
ink is carried out per dot. The wiring on a predetermined trunk cable and a substrate connects, 
and this head actuator 16 impresses this generation voltage to an arm head 22 while generating 
predetermined voltage according to the command from the above ASIC 1 3, and as for an arm 
head 22 and the head actuator 16, it drives the above-mentioned carriage and a piezo-electric 
element. 

[0038] The panel section 30 is equipped with the liquid crystal display object 31 and the manual 
operation button 32, and the panel section 30 is connected with the above-mentioned Maine 
substrate 1 1 by the predetermined trunk cable through panel 1/033. The liquid crystal display 
object 31 is a display which displays an alphabetic character etc. based on the predetermined 
signal transmitted from CPU12, and can display an error message, the status, etc. A manual 
operation button 32 is a carbon button used in case a user and a serviceman operate an ink jet 
printer 10, and by independent carbon button pushing actuation or two or more carbon button 
pushing actuation, the above CPU 12 distinguishes the content of actuation, and can direct now 
ON/OFF of a power supply, blowdown of print data, discharge of an error message, activation of 
the ink message exchange, activation of cleaning, etc. 

[0039] The cartridge section is mainly equipped with the sub substrate 41, the cartridge holder 
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42, and the ink cartridge 43. The ink jet printer 10 concerning this operation gestalt uses 
cyanogen, a Magenta, yellow, light cyanogen, a light Magenta, and six colors of black, and fills up 
an ink cartridge 43 with each ink. The ink cartridge carries cartridge memory 43a, and the class 
of ink and the residue of ink with which it fills up are memorized by this cartridge memory 43a. 
Here, the data in which it is shown whether it is color system ink as a class of ink or it is 
pigment system ink is recorded. That is, this cartridge memory 43a constitutes the above- 
mentioned nonvolatile memory. Each cartridge holder 42 is equipped with contact section 42a 
with cartridge memory 43a, if the cartridge holder 42 is equipped with an ink cartridge 43, will 
contact cartridge memory 43a and will secure the connection for data transmission and 
reception. Moreover, the above-mentioned cartridge holder 42 is equipped with the ink supply 
needle which is not illustrated, if equipped with an ink cartridge 43, will contact the ink feed 
hopper with which this ink cartridge 43 is equipped and which is not illustrated, and will form the 
supply path of ink. The ink with which tube 22a was attached in the cartridge holder 42, and it 
filled up in the ink cartridge 43 through this tube 22a is supplied to the above-mentioned arm 
head 22. 

[0040] It is carried in an ink jet printer 10 by equipping the cartridge holder 42 with each ink 
cartridge 43, and where the cartridge holder 42 is equipped, while ink supply is attained through 
the above-mentioned tube 22a, transmission and reception of data of the above-mentioned 
cartridge memory 43a are attained. That is, the predetermined trunk cable 40 is connected to 
the cartridge holder 42, and where the cartridge holder 42 is equipped with an ink cartridge 43, 
the communication line of the trunk cable 40 concerned and cartridge memory 43a is secured. 
Thus, in this operation gestalt, the cartridge holder 42 constitutes the above-mentioned applied 
part. 

[0041] The above-mentioned cartridge memory 43a is controlled by transmitting and receiving a 
predetermined signal from control IC41a which the trunk cable 40 connected to the cartridge 
holder 42 was connected to the sub substrate 41, and was carried on this sub substrate 41. The 
sub substrate 41 is connected to the above-mentioned Maine substrate 1 1 through the further 
predetermined trunk cable. The above-mentioned control IC41a is IC carried in order to control 
using two or more ink, i.e., two or more cartridge memory 43a, and performs read-out of the 
class of ink recorded on cartridge memory 43a, renewal of an ink residue, etc. by CPU 12 on the 
Maine substrate transmitting and receiving a predetermined signal, and performing control IC41a 
and a communication link. Moreover, in this operation gestalt, in order to distinguish whether 
attachment and detachment of an ink cartridge 43 were performed, when the above-mentioned 
control IC41 a outputs the signal which shows removal of an ink cartridge 43 when an ink 
cartridge 43 is removed from the cartridge holder 42 and it is equipped with an ink cartridge 43, 
the above-mentioned control IC41a outputs the signal which shows wearing of an ink cartridge 
43. 

[0042] On the above-mentioned Maine substrate 1 1, it has further predetermined communication 
link I/015, and connects with the computer 50 of the exterior of an ink jet printer 10 through 
this communication link 1/015. If the driver for this ink jet printer 10 is installed in the computer 
50 and a user performs printing of digital photograph data, while a driver will perform 
predetermined data conversion etc., print data and printing directions are transmitted to an ink 
jet printer 10, and the above CPU 12 prints print data according to printing directions. 
[0043] Drawing 3 shows the important section of the memory map of a flash memory 1 4. Since 
the both sides of the ink of a color system and the ink of a pigment system are usable, in order 
that they may perform suitable control to the ink of both systems in a flash memory 14, as for 
the ink jet printer 10 concerning this operation gestalt, the parameter according to system of ink 
etc. is memorized. The initial flag which shows whether initial restoration filled up with 
predetermined ink in an ink supply system, i.e., the above-mentioned tube 22a, was specifically 
performed, and the ink mode which shows the class of ink current in use are memorized. 
[0044] Furthermore, the printing conditions which are an actuation parameter according to class 
of ink are memorized to each of the ink of a pigment system, and the ink of a color system. 
These data is memorized by the protection block which can forbid the store and elimination of 
hardware-data. Thus, in this operation gestalt, a flash memory 14 constitutes the above- 
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mentioned supply ink storage means and a printing condition storage means. There are a counter 
coefficient, driver voltage, cleaning conditions, and the Flushing conditions as printing conditions, 
and a counter coefficient is a coefficient by which the counted value in the above ASIC 13 is 
multiplied, and computes appropriately the amount of the ink used of both a pigment system and 
a colonsysterra from a unified count which is called the number of dots by the multiplication 
concerned. Moreover, since the ink of a pigment system differs from the ink of a color system, 
the property, i.e., the viscosity etc., of ink etc., though same actuation of the regurgitation of ink, 
cleaning, Flushing, etc. is carried out, concrete actuation of an arm head 22 differs. 
[0045] Then, driver voltage, cleaning conditions, and the Flushing conditions are memorized for 
every system, and CPU12 reads this data and directs it to the above ASIC 13, and when the 
head actuator 16 carries out predetermined head actuation according to the directions 
concerned, suitable control is performed to the ink of both systems. For example, driver voltage 
is data in which the pattern of the applied voltage generated in the above-mentioned head 
actuator 16 at the time of printing is shown, and impresses voltage by pattern which is different 
as shown in d raw ing 4 . 

[0046] That is, if the driver voltage as printing conditions consists of a look-up table which 
indicated timer data and CPU 12 directs to ASIC 13 with reference to this lookup data, ASIC 13 
will change the timer data concerned and will output applied-voltage data to the head actuator 
16. The head actuator 16 generates the pulse which is the temporal response of voltage with 
said applied-voltage data. While a pulse mainly has a lifting pulse and a downward pulse and 
applied voltage rises in a lifting pulse, the above-mentioned piezo-electric element drives, and 
the capacity of an ink room decreases. Moreover, while applied voltage descends in a downward 
pulse, the above-mentioned piezo-electric element drives, and the capacity of an ink room 
increases. Therefore, by adjusting the width of face of these pulses, the voltage which the 
above-mentioned head actuator 16 generates becomes abbreviation trapezoidal shape as shown 
in drawing 4 , and the regurgitation of ink is controlled by this voltage. 

[0047] The voltage pattern of this draw ing 4 upside is the thing of a pigment system, inputs a 
downward pulse in a period t1 1 first, and makes the capacity of an ink room increase in the ink 
of the pigment system concerned. And after falling and making the condition of ink attach by 
suspending the input of a pulse in a period t12, and holding a piezo-electric element, a lifting 
pulse is inputted, the capacity of an ink room is decreased, and ink is made to breathe out in a 
period t13. Furthermore, the input of a pulse is suspended in a period t14, this condition is held, 
a downward pulse is inputted in a period t15, and regurgitation ink is divided. Then, while 
suspending the input of a pulse in a period t16 and carrying out fixed period maintenance of this 
condition, carriage is driven and the ink regurgitation sequence over the following dot is 
performed. 

[0048] On the other hand, the voltage pattern of the drawing 4 bottom is the thing of a color 
system, in the ink of the color system concerned, inputs a lifting pulse in a period t21 first, and 
decreases the capacity of an ink room. And after falling and making the condition of ink attach 
by suspending the input of a pulse in a period t22, and holding a piezo-electric element, this 
condition is held in a period t24, it falls and the condition of ink is made to input a downward 
pulse, to make the capacity of an ink room increase, and to attach in a period t23. Furthermore, 
a lifting pulse is inputted again, the capacity of an ink room is decreased, and ink is made to 
breathe out in a period t25. This condition is held in next in a period t26, a downward pulse is 
inputted into it in a period t27, regurgitation ink is divided, this condition is held in a period t28, 
and the regurgitation sequence of 1 dot is ended. 

[0049] Thus, in the ink of a pigment system, and the ink of a color system, head actuation 
patterns also differ from the difference in an ink property, in order to perform control suitable for 
each system, driver voltage is held according to the ink system, and according to the class of 
ink, it is referred to suitably. Besides the driver voltage at the time of this printing, it is generable 
[ the head actuator 16 / the voltage for cleaning or Flushing ], and an arm head 22 can perform 
the regurgitation of the ink which is unrelated to printing with the voltage concerned. That is, on 
the other hand, the pump unit 24 is arranged directly under the edge, and attraction of thickening 
ink and initial restoration processing to tube 22a can be performed by making negative pressure 
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act to the arm head 22 of a reciprocating motion of an arm head 22 conveyed to this pump-unit 
location. 

[0050] The head actuator 16 impresses predetermined driver voltage to a pump unit 24 through 
the cable which is not illustrated. If fixed time amount passes during printing, the Flushing 
conditions according to the class of ink will be referred to. An arm head 22 is made to perform 
the predetermined ink regurgitation, and while referring to the cleaning conditions according to 
an ink class according to the predetermined actuation in the above-mentioned manual operation 
button 32, predetermined cleaning actuation can be performed on an arm head 22. Furthermore, 
after exchange of an ink cartridge, initial restoration processing to tube 22a is performed. 
[0051] Drawing 5 is the schematic diagram having shown the outline of the control which the 
printer control unit applied to this invention in the above-mentioned configuration carries out. In 
order for the above CPU 12 to bear the main control in the printer control unit and to perform 
processing according to the class of ink, CPU12 compares the ink mode memorized by the class 
and flash memory 14 of the ink memorized by the above-mentioned cartridge memory 43a. It 
prints in the condition of having made in agreement the class of ink in which under the current 
activity memorized as ink mode (i.e., an ink supply system) is filled up with ink, and the class of 
ink with which the ink cartridge 43 is filled up. 

[0052] Moreover, since an arm head 22 is driven on the conditions which suited the class of ink 
it was presupposed that it was in agreement of ink with these comparisons, with reference to a 
flash memory 14, an arm head 22 is driven using the parameter of pigment system control or 
color system control according to the class of ink current in use. Furthermore, by updating it 
from the ink residue of the above-mentioned cartridge memory 43a, as the amount used 
concerned is reduced, while computing the amount of the ink used by multiplying the number of 
dots counted by ASIC13 by the counter coefficient according to the class of ink, even if it is 
pigment system ink and is color system ink, the ink residue is memorized to accuracy. Thus, in 
this operation gestalt, CPU12, ASIC13, the head actuator 16, and control IC41 a constitute the 
above-mentioned head actuation control means. 

[0053] Drawing 6 -8 show the flow chart of the processing which CPU12 performs with an ink jet 
printer 10 including the above control. Drawing 6 is processing performed after boot of an ink jet 
printer 10, and CPU 12 distinguishes whether the above-mentioned initial flag is ON with 
reference to a flash memory 14 at step S100. Processing for being filled up with ink in the tube 
22a concerned is performed noting that ink supply systems, such as above-mentioned tube 22a, 
are not filled up with ink, when it is not distinguished at this step S100 that an initial flag is ON. 
[0054] At this time, in step S105, CPU12 performs the above-mentioned control IC41a and a 
communication link, carries out reading appearance of the ink class of cartridge memory 43a to 
this control IC41a, and grasps the class of ink of six colors each. At step S1 10, it distinguishes 
whether the class of this read ink is the same class also as six colors, when it is not 
distinguished that it is the same class, the panel section 30 is controlled by step S1 15 through 
above-mentioned panel 1/033, and the error message A shown in the liquid crystal display object 
31 at drawing 9 is displayed. 

[0055] An error message A is a message "six colors of cartridges are not unified", and the 
processing after the above-mentioned step S105 is repeated, urging exchanging the ink cartridge 
43 which the user was mistaken in and was inserted where the message concerned is displayed 
to a proper thing. When the class of ink is distinguished at the above-mentioned step S1 10 as it 
is the same class also as six colors, restoration processing of ink to an ink supply system is 
performed at step S120. The restoration processing concerned is a special sequence which 
makes an ink supply system fill up with ink, after this sequence is performed, an ink supply 
system is filled up with the ink in an ink cartridge, and the ink interior of a room of an arm head 
22 is also filled up with ink. Therefore, if the piezo-electric element in an arm head 22 is driven in 
this condition, ink will be breathed out from the nozzle of an arm head 22. 
[0056] After this restoration processing, the class of ink which accessed the above-mentioned 
flash memory 14 at step S125, and carried out [ above-mentioned ] restoration is set up as ink 
mode. Furthermore, the above-mentioned flash memory 14 is accessed at step S130, and the 
above-mentioned initial flag is set. When it is distinguished at the case where such restoration 
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processing is performed, and the above-mentioned step S100 that an initial flag is ON, while 
accessing the above-mentioned flash memory 14 at step S135 and reading the above-mentioned 
ink mode, reading appearance of the ink class of cartridge memory 43a is carried out to the 
above-mentioned control IC41a at step S140, and the class of ink with which the ink cartridge 
43 with whichnt is equipped was filled up is grasped. 

[0057] And it distinguishes whether the ink mode memorized by the class and flash memory 14 
of the ink filled up with step S145 into the ink cartridge 43 is in agreement. When both were in 
agreement at step S145 and it is distinguished, printing processing is performed at step S200. If 
both are in agreement at step S145, when not being distinguished, the panel section 30 is 
controlled by step S150 through above-mentioned panel 1/033, and the error message B shown 
in the liquid crystal display object 31 at drawin g 1 0 is displayed. 

[0058] An error message B is a message of "being equipped with the ink in which ink modes 
differ", and the processing after the above-mentioned step S140 is repeated, urging exchanging 
the ink cartridge 43 which the user was mistaken in and was inserted where the message 
concerned is displayed to a proper thing. Processing which is standing by and shows that print- 
data transmission is carried out with printing directions from the above-mentioned computer 50 
in printing processing of step S200 to drawing 7 after printing directions is performed. 
[0059] At step S205, the above ASIC 1 3 is accessed, a counter is cleared to "0" at the amount 
step S210 of the ink used in this ASIC13, reading appearance of the ink class of cartridge 
memory 43a is carried out to the above-mentioned control IC41a at step S210, and the class of 
ink with which the ink cartridge 43 with which it is equipped was filled up is grasped. And a flash 
memory 14 is accessed at step S215, and the printing conditions which suited the class of the 
ink concerned are read. 

[0060] Printing is performed driving a part for a predetermined line based on the print data 
transmitted from the above-mentioned computer 50 after step S220. At step S220, with 
reference to the driver voltage of the printing conditions which suited the class of the above- 
mentioned ink, a command is transmitted to the above ASIC 13, and an arm head 22 is driven by 
making the head actuator 16 output the above-mentioned pulse. Thus, an arm head 22 is driven, 
and at step S225, the count is performed by ASIC13, moving an arm head 22 by carriage and 
performing printing. 

[0061] after printing for a predetermined line is completed, reading appearance of the counter 
coefficient which accessed the flash memory 14 at step S230, and suited the class of ink is 
carried out, and the amount of the ink used is computed by multiplying by the counter coefficient 
concerned which carried out reading appearance and the counted value of the above ASIC 13 at 
step S235. As the amount of the ink used which computed the command at this step S235 from 
delivery and the ink residue memorized at cartridge memory 43a is reduced to the above- 
mentioned control IC41a, it is made to update the ink residue concerned at step S240. In step 
S245, the above ASIC 13 is accessed and a counter is again cleared to "0" at the amount step 
S21 0 of the ink used in this ASIC1 3. 

[0062] And the processing after the above-mentioned step S220 is repeated until it 
distinguishes that it was finished whether printing all the print data transmitted from the above- 
mentioned computer 50 in step S250 and having finished printing is distinguished. In addition, in 
one end position of a reciprocating motion according [ the above-mentioned arm head 22 ] to 
carriage, Flushing is made with this operation gestalt. That is, after fixed time amount passes 
during printing, an arm head 22 is conveyed even to the Flushing field, and Flushing is performed, 
reading the Flushing conditions which suit the class of ink read from the flash memory 14 at the 
above-mentioned step S210. Moreover, when an ink cartridge 43 is removed in this operation 
gestalt, in order to prevent continuing performing printing, when the signal which control IC41a 
outputs when the above-mentioned ink cartridge 43 is removed is detected, processing which 
interrupts processing of steps S205-S250 of drawing 7 , and is shown in d^mgjl is performed. 
[0063] If the signal which shows that the ink cartridge 43 was removed is detected, the panel 
section 30 will be controlled by step S305 through above-mentioned panel 1/033, and the error 
message C shown in the liquid crystal display object 31 at drawing 11 will be displayed. An error 
message C is a message "equip with a cartridge", and the processing after the above-mentioned 
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step S305 is repeated until the signal which shows that it equipped with the ink cartridge 43 at 
step S310 is detected a user urging equipping with an ink cartridge 43 where the message 
concerned is displayed. If the signal which shows that it equipped with the ink cartridge 43 at 
step S310 is detected, while accessing the above-mentioned flash memory 14 at step S315 and 
reading.the above-mentioned ink mode, reading appearance of the ink class of cartridge memory 
43a is carried out to the above-mentioned control IC41a at step S320, and the class of ink with 
which the ink cartridge 43 with which it is equipped was filled up is grasped. 
[0064] And it distinguishes whether the ink mode memorized by the class and flash memory 14 
of the ink filled up with step S325 into the ink cartridge 43 is in agreement. If both are in 
agreement at step S325, when not being distinguished, the panel section 30 is controlled by step 
S330 through above-mentioned panel 1/033, and the error message B shown in the liquid crystal 
display object 31 at drawing 10 is displayed, when both were in agreement at step S325 and it is 
distinguished, reading appearance of the counter coefficient which accessed the flash memory 
14 at step S325, and suited the class of ink is carried out, and the amount of the ink used is 
computed by multiplying by the counted value currently held at step S340 by the counter 
coefficient which carried out reading appearance and Above ASIC 13 concerned. 
[0065] As the amount of the ink used which computed the command at this step S340 from 
delivery and the ink residue memorized at cartridge memory 43a is reduced to the above- 
mentioned control IC41a, it is made to update the ink residue concerned at step S345. That is, 
after the restoration ink of an ink cartridge 43 with which it is re-equipped judges whether it is 
the right, an ink residue is updated based on the counted value counted until the cartridge was 
extracted. Therefore, even if it is the case where an ink cartridge 43 is in the middle of printing, 
and is removed, it becomes a right ink residue. Then, it returns to the printing processing shown 
in above-mentioned drawing 7 . 

[0066] Furthermore, in this operation gestalt, it is usable in the both sides of the ink of a pigment 
system, and the ink of a color system, and the class of the ink concerned can be changed. On 
the occasion of exchange of an ink system, if the ink of both systems is mixed, in a print, it will 
not become suitable coloring, and various inconvenience arises from the actuation patterns of 
head 22 grade differing. Therefore, on the occasion of exchange of an ink system, it is necessary 
to also carry out washing of the above-mentioned ink supply system. When a user or a 
serviceman performs predetermined pushing actuation with the manual operation button 32 of 
the above-mentioned panel section 30, it is possible to carry out the message exchange of ink. 
[0067] That is, if predetermined pushing actuation is performed in the above-mentioned manual 
operation button 32, the predetermined trigger according to the actuation concerned will be 
outputted, and if CPU 12 receives the trigger concerned, even if printing will perform, the 
message exchange shown in step S400 of drawing 6 is performed. Expressing a predetermined 
guidance message on the liquid crystal display object 31 of the above-mentioned panel section 
30 as step S410 in this message exchange, it is made to equip with the cartridge by which the 
penetrant remover went into the cartridge holder 42, and the washing sequence over an ink 
supply system is performed. Since the ink supply system of an ink jet printer 10 of after this 
washing processing is the same as that of an off, a new condition and a new EQC, i.e., an initial 
flag, condition, processing after the above-mentioned step S105 is performed. 
[0068] Furthermore, if cleaning actuation which washes the arm head 22 other than the washing 
processing at the time of this ink system modification can be performed and predetermined 
pushing actuation is performed with the manual operation button 32 of the above-mentioned 
panel section 30 If the predetermined trigger according to the actuation concerned is outputted 
and CPU 12 receives the trigger concerned The wiping member which CPU 12 becomes from 
elastic plates, such as rubber, after it discharges directions by delivery and it makes the head 
actuator 16 discharge ink with negative pressure through the above ASIC 13 performs wiping 
actuation on the front face of head. 

[0069] Hereafter, the example of operation performed with this operation gestalt by the above- 
mentioned configuration and the processing flow is explained. Drawing 12 shows the signal 
outputted when the content and cartridge in ink mode which are memorized by the class and 
flash memory 14 of the ink with which it filled up in each ink cartridge 43 are removed, and the 
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counted value in ASIC 13 by the timing chart. Suppose that the ink cartridge of the ink of a 
pigment system, yellow (Y), and a light Magenta (LM) is filled up with the ink of a color system at 
the ink cartridge of cyanogen (C), a Magenta (M), black (K), and light cyanogen (LC) as an initial 
state in this example of operation. 

[0070] Li this condition, if an ink jet printer 10 is booted, processing shown in above-mentioned 
drawingji is performed, and it distinguishes whether an initial flag is ON at step S100, and read- 
out of the ink class in step S105 and distinction in step S110 will be performed noting that an 
initial flag is not ON. Here, since the thing of a pigment system and the thing of a color system 
are intermingled, the ink with which the ink cartridge is filled up displays an error message A on 
the liquid crystal display object 31 in step S1 15 through distinction of step S1 10. 
[0071] A user grasps that the class of ink is intermingled by checking this error message A by 
looking, and he equips with the ink cartridge of the yellow with which the ink of a pigment system 
was filled up, and a light Magenta while he removes the ink cartridge of the above-mentioned 
yellow and a light Magenta at time of day t1. Consequently, it will distinguish, if the ink of the 
same class is filled up with step S1 10 into all ink cartridges, initial restoration to an ink supply 
system is performed at step S120, and while setting ink mode as a flash memory 14 as a pigment 
system at step S125, an initial flag is set at step S130. 

[0072] Furthermore, the class of ink may be mistaken, when the initial flag is turned on and an 
ink jet printer 10 is conveyed, and an ink cartridge 43 is once removed and it equips with it again. 
For example, suppose that it equipped with the ink cartridge 43 into which the ink of a color 
system was filled up with time of day t2, and the ink jet printer 10 was booted after carrying out 
the above-mentioned initial restoration. 

[0073] In this case, if the initial flag is turned on at step S100, after distinguishing, the purport 
whose ink mode memorized by the flash memory 14 at step S135 is a pigment system is grasped, 
the class of ink memorized by cartridge memory 43a at step S140 is read, and the purport which' 
is a color system is grasped. As a result, at step S145, it will be distinguished if both are not in 
agreement, and an error message B is displayed on the liquid crystal display object 31. 
[0074] By checking this error message B by looking, a user grasps having mistaken the class of 
ink and reequips with the ink cartridge 43 into which the ink of a pigment system was filled up 
with time of day t3. Consequently, it will be distinguished if ink mode and the ink class of ink 
cartridge with which it is equipped are in agreement at step S145, and printing processing of step 
S200 is performed. If printing processing is started, the counted value of the amount counter of 
the ink used of the above ASIC 13 will be cleared by "0" at step S205, a flash memory 14 will be 
referred to at step S210, and the purport by which ink mode is set as the pigment system will be 
grasped. 

[0075] CPU12 reads the printing conditions which suit the pigment system concerned at step 
S215 with reference to a flash memory 14 further, and performs printing by the processing after 
step S220. At this time, the above-mentioned counted value of ASIC13 increases with printing 
activation. If printing is continued as it is, it will result in printing termination soon, but when a 
user removes an ink cartridge 43 (this example light Magenta) by a certain reason in the time of 
day t4 before resulting in printing termination, the above-mentioned control IC41a outputs the 
signal of a purport with which the ink cartridge was removed. 

[0076] Consequently, the printing processing which CPU12 was performing is interrupted and the 
flow of drawing 8 is performed. That is, an error message C is displayed on the liquid crystal 
display object 31 at step S305, and when a user checks this error message C by looking, it urges 
reequipping with an ink cartridge 43. If a user equips with an ink cartridge 43, processing after 
step S315 will be performed through distinction of step S310, but when it equips with the ink 
cartridge 43 with which the ink of a color system which is different from other ink cartridges 43 
at time of day t5 accidentally was filled up, an error message B is further displayed by 
processing of step S315 - step S330. 

[0077] If it changes into the suitable cartridge by which the ink cartridge 43 was filled up with 
time of day t6 into pigment system ink when a user checked the error message concerned by 
looking, a flash memory 14 will be accessed at step S335 through distinction of step S325, and 
the counter coefficient of a pigment system will be read. And by multiplying the counted value 
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counted till the above-mentioned time of day t4 at step S340 by the counter coefficient 
concerned, the amount of the ink used is computed and cartridge memory 43a is updated 
through the above-mentioned control IC41a at step S345. That is, since an ink residue is 
updated when it equips with the again proper ink cartridge 43, while the counted value till then is 
held ev,en if arc ink cartridge 43 is removed in the middle of printing, the ink residue memorized 
by cartridge memory 43a will become proper. 

[0078] Thus, in this invention, the class of ink memorized by the class and the above-mentioned 
nonvolatile memory of the ink which memorized the class of ink and the residue of ink to the 
nonvolatile memory carried in the ink cartridge, memorized the class of the ink when supplying 
ink to the ink supply system, and was said-memorized at the time of printing is compared. 
Consequently, when both are in agreement, printing control which suited the class of the ink 
concerned can be performed, and mixing of ink can be prevented. Moreover, the amount of the 
ink used is computed according to head actuation, and since the residue of ink is updated, a 
proper ink residue can be judged. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

TECHNICAL FIELD 



[The technical field to which invention belongs] This invention relates to data medium which 
recorded the printer control unit, the printer control method, and the printer control program. 



[Translation done.] 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

* - * 

1This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



PRIOR ART 



[Description of the Prior Art] As a printer which can perform printing according to image quality 
equivalent to a photograph, an ink jet printer is spreading quickly in recent years. Generally in 
this ink jet printer, two kinds such as pigment system ink and color system ink are used. With 
each property, two kinds of this ink has merits and demerits in image quality, lightfastness, etc., 
and is widely used by both. Moreover, even if it is the case where viscosity differs from density 
etc. and the two above-mentioned kinds of ink uses the same arm head, in order to perform 
suitable printing, making it correspond to said property, control conditions, such as discharge 
quantity of ink and regurgitation timing, differ in pigment system ink and color system ink, 
respectively. 



[Translation done.] 



http://www4.ipdl.jpo.go.jp/cgi-bin/tran_web_cgi_eije 



2004/01/28 



* NOTICES * 



1/8 ^— v 



Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

« • 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

EFFECT OF THE INVENTION 



[Effect of the Invention] According to invention which starts claim 1, claim 11, and claim 21 as 
explained above, mixing of ink can be prevented, and data medium which recorded the printer 
control unit which can perform suitable control according to the class of ink, the printer control 
method, and the printer control program can be offered. 

[0031] Moreover, according to invention concerning claim 2, claim 12, and claim 22, the proper 
ink residue in an ink cartridge can be judged. Furthermore, according to invention concerning 
claim 3, claim 13, and claim 23, the amount of the ink used is easily computable. Furthermore, 
according to invention concerning claim 4, claim 14, and claim 24, the configuration for computing 
the amount used for every class of ink can be realized easily, and the amount used can be easily 
obtained from counted value. Furthermore, according to invention concerning claim 5, claim 15, 
and claim 25, printing according to the class of ink can be performed easily. 
[0032] Furthermore, according to invention concerning claim 6, claim 16, and claim 26, it can 
clean the condition for every class of ink. Furthermore, according to invention concerning claim 
7, claim 17, and claim 27, Flushing can be performed the condition for every class of ink. 
Furthermore, according to invention concerning claim 8, claim 18, and claim 28, when the power 
supply of a printer is turned off suddenly, mixing of ink can be prevented after re-powering on, 
an ink residue can be judged appropriately, and head actuation for every class of ink can be 
performed exactly. Furthermore, according to invention concerning claim 9, claim 19, and claim 
29. mixing of ink can be prevented certainly. Furthermore, according to invention concerning 
claim 10, claim 20, and claim 30, mixing of ink can be prevented certainly. 
[0033] 

[Embodiment of the Invention] Hereafter, the operation gestalt of this invention is explained 
based on a drawing. D ra wing 1 is the outline perspective diagram showing the internal 
configuration of the ink jet printer carrying the printer control unit concerning 1 operation gestalt 
of this invention, and drawing 2 is the block diagram showing the connection condition of each 
hardware of the ink jet printer concerned. In drawing, it has the Maine substrate 1 1 and the 
printing section 20, the panel section 30, and the cartridge section 40 are connected to the 
Maine substrate 11, and an ink jet printer 10 functions as a printer, when CPU 12 which it had on 
the Maine substrate 1 1 controls each part. 

[0034] On the Maine substrate 11, it has others, ASIC13, a flash memory 14, and the head 
actuator 16. [ above / CPU 12 ] ASIC13 is IC customized since the arm head 22 mentioned later 
was driven, and it performs processing for head 22 actuation, transmitting and receiving the 
above CPU 12 and a predetermined signal. As one of the processing of this, it has the amount 
counter of the ink used, and the number of dots printed is counted for every ink color. In 
addition, the applied-voltage data to the head actuator 1 6 which mentions later is outputted. The 
head actuator 16 generates the applied-voltage pattern to the piezo-electric element built in the 
arm head 22 which is the circuit which consists of Dedication IC, a transistor for actuation, a 
heat sink, etc., and is mentioned later. 

[0035] A flash memory 14 is EEPROM which can eliminate the content of storage electrically, 
and can eliminate data per a chip package or block. Furthermore, the flash memory 14 
concerning this operation gestalt is a boot block mold, and can forbid the store and elimination of 
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hardware-data to a predetermined block. 

[0036] The printing section 20 is mainly equipped with the roller 21 and the arm head 22, and the 
arm head 22 is connected with the above-mentioned Maine substrate 1 1 through the 
predetermined trunk cable. Rotating by the motor which is driven by the motor control section 
which is not illustrated and which is not illustrated, the roller 21 is constituted so that a print 
sheet may be sent, while the arm head 22 is carried in the carriage which is not illustrated and 
this carriage makes an arm head 22 arrange near the periphery of the above-mentioned roller 21 
— an arm head 22 — the shaft orientations of a roller 21 — a round trip — it is made movable. 
[0037] Tube 22a of each ink color exception is connected to the arm head 22, and supply of 
each color ink is received. Moreover, the arm head 22 is equipped with the piezo-electric 
element which is not illustrated, and when a piezo-electric element drives at the ink room which 
is open for free passage from above-mentioned tube 22a to a delivery, the regurgitation of the 
ink is carried out per dot. The wiring on a predetermined trunk cable and a substrate connects, 
and this head actuator 1 6 impresses this generation voltage to an arm head 22 while generating 
predetermined voltage according to the command from the above ASIC 13, and as for an arm 
head 22 and the head actuator 1 6, it drives the above-mentioned carriage and a piezo-electric 
element. 

[0038] The panel section 30 is equipped with the liquid crystal display object 31 and the manual 
operation button 32, and the panel section 30 is connected with the above-mentioned Maine 
substrate 1 1 by the predetermined trunk cable through panel 1/033. The liquid crystal display 
object 31 is a display which displays an alphabetic character etc. based on the predetermined 
signal transmitted from CPU12, and can display an error message, the status, etc. A manual 
operation button 32 is a carbon button used in case a user and a serviceman operate an ink jet 
printer 1 0, and by independent carbon button pushing actuation or two or more carbon button 
pushing actuation, the above CPU 12 distinguishes the content of actuation, and can direct now 
ON/OFF of a power supply, blowdown of print data, discharge of an error message, activation of 
the ink message exchange, activation of cleaning, etc. 

[0039] The cartridge section is mainly equipped with the sub substrate 41, the cartridge holder 
42, and the ink cartridge 43. The ink jet printer 10 concerning this operation gestalt uses 
cyanogen, a Magenta, yellow, light cyanogen, a light Magenta, and six colors of black, and fills up 
an ink cartridge 43 with each ink. The ink cartridge carries cartridge memory 43a, and the class 
of ink and the residue of ink with which it fills up are memorized by this cartridge memory 43a. 
Here, the data in which it is shown whether it is color system ink as a class of ink or it is 
pigment system ink is recorded. That is, this cartridge memory 43a constitutes the above- 
mentioned nonvolatile memory. Each cartridge holder 42 is equipped with contact section 42a 
with cartridge memory 43a, if the cartridge holder 42 is equipped with an ink cartridge 43, will 
contact cartridge memory 43a and will secure the connection for data transmission and 
reception. Moreover, the above-mentioned cartridge holder 42 is equipped with the ink supply 
needle which is not illustrated, if equipped with an ink cartridge 43, will contact the ink feed 
hopper with which this ink cartridge 43 is equipped and which is not illustrated, and will form the 
supply path of ink. The ink with which tube 22a was attached in the cartridge holder 42, and it 
filled up in the ink cartridge 43 through this tube 22a is supplied to the above-mentioned arm 
head 22. 

[0040] It is carried in an ink jet printer 10 by equipping the cartridge holder 42 with each ink 
cartridge 43, and where the cartridge holder 42 is equipped, while ink supply is attained through 
the above-mentioned tube 22a, transmission and reception of data of the above-mentioned 
cartridge memory 43a are attained. That is, the predetermined trunk cable 40 is connected to 
the cartridge holder 42, and where the cartridge holder 42 is equipped with an ink cartridge 43, 
the communication line of the trunk cable 40 concerned and cartridge memory 43a is secured. 
Thus, in this operation gestalt, the cartridge holder 42 constitutes the above-mentioned applied 
part. 

[0041] The above-mentioned cartridge memory 43a is controlled by transmitting and receiving a 
predetermined signal from control IC41a which the trunk cable 40 connected to the cartridge 
holder 42 was connected to the sub substrate 41, and was carried on this sub substrate 41. The 
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sub substrate 41 is connected to the above-mentioned Maine substrate 1 1 through the further 
predetermined trunk cable. The above-mentioned control IC41a is IC carried in order to control 
using two or more ink, i.e., two or more cartridge memory 43a, and performs read-out of the 
class of ink recorded on cartridge memory 43a, renewal of an ink residue; etc. by CPU12 on the 
Maine substrate transmitting and receiving a predetermined signal, and performing control IC41a 
and a communication link. Moreover, in this operation gestalt, in order to distinguish whether 
attachment and detachment of an ink cartridge 43 were performed, when the above-mentioned 
control IC41a outputs the signal which shows removal of an ink cartridge 43 when an ink 
cartridge 43 is removed from the cartridge holder 42 and it is equipped with an ink cartridge 43, 
the above-mentioned control IC41a outputs the signal which shows wearing of an ink cartridge 
43. 

[0042] On the above-mentioned Maine substrate 11, it has further predetermined communication 
link 1/015, and connects with the computer 50 of the exterior of an ink jet printer 10 through 
this communication link 1/015. If the driver for this ink jet printer 10 is installed in the computer 
50 and a user performs printing of digital photograph data, while a driver will perform 
predetermined data conversion etc., print data and printing directions are transmitted to an ink 
jet printer 10, and the above CPU 12 prints print data according to printing directions. 
[0043] Drawing .3 shows the important section of the memory map of a flash memory 14. Since 
the both sides of the ink of a color system and the ink of a pigment system are usable, in order 
that they may perform suitable control to the ink of both systems in a flash memory 14, as for 
the ink jet printer 10 concerning this operation gestalt, the parameter according to system of ink 
etc. is memorized. The initial flag which shows whether initial restoration filled up with 
predetermined ink in an ink supply system, i.e., the above-mentioned tube 22a, was specifically 
performed, and the ink mode which shows the class of ink current in use are memorized. 
[0044] Furthermore, the printing conditions which are an actuation parameter according to class 
of ink are memorized to each of the ink of a pigment system, and the ink of a color system. 
These data is memorized by the protection block which can forbid the store and elimination of 
hardware-data. Thus, in this operation gestalt, a flash memory 14 constitutes the above- 
mentioned supply ink storage means and a printing condition storage means. There are a counter 
coefficient, driver voltage, cleaning conditions, and the Flushing conditions as printing conditions, 
and a counter coefficient is a coefficient by which the counted value in the above ASIC 13 is 
multiplied, and computes appropriately the amount of the ink used of both a pigment system and 
a color system from a unified count which is called the number of dots by the multiplication 
concerned. Moreover, since the ink of a pigment system differs from the ink of a color system, 
the property, i.e., the viscosity etc., of ink etc., though same actuation of the regurgitation of ink, 
cleaning, Flushing, etc. is carried out, concrete actuation of an arm head 22 differs. 
[0045] Then, driver voltage, cleaning conditions, and the Flushing conditions are memorized for 
every system, and CPU 12 reads this data and directs it to the above ASIC 13, and when the 
head actuator 16 carries out predetermined head actuation according to the directions 
concerned, suitable control is performed to the ink of both systems. For example, driver voltage 
is data in which the pattern of the applied voltage generated in the above-mentioned head 
actuator 16 at the time of printing is shown, and impresses voltage by pattern which is different 
as shown in drawing_4 . 

[0046] That is, if the driver voltage as printing conditions consists of a look-up table which 
indicated timer data and CPU 12 directs to ASIC 13 with reference to this lookup data, ASIC 13 
will change the timer data concerned and will output applied-voltage data to the head actuator 
16. The head actuator 16 generates the pulse which is the temporal response of voltage with 
said applied-voltage data. While a pulse mainly has a lifting pulse and a downward pulse and 
applied voltage rises in a lifting pulse, the above-mentioned piezo-electric element drives, and 
the capacity of an ink room decreases. Moreover, while applied voltage descends in a downward 
pulse, the above-mentioned piezo-electric element drives, and the capacity of an ink room 
increases. Therefore, by adjusting the width of face of these pulses, the voltage which the 
above-mentioned head actuator 16 generates becomes abbreviation trapezoidal shape as shown 
in drawing 4 , and the regurgitation of ink is controlled by this voltage. 
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[0047] The voltage pattern of this drawing 4 upside is the thing of a pigment system, inputs a 
downward pulse in a period t1 1 first, and makes the capacity of an ink room increase in the ink 
of the pigment system concerned. And after falling and making the condition of ink attach by 
suspending the input of a pulse in a period t12, and holding a piezo-electric element, a lifting 
pulse is*inputted, the capacity of an ink room is decreased, and ink is made to breathe out in a 
period t13. Furthermore, the input of a pulse is suspended in a period t14, this condition is held, 
a downward pulse is inputted in a period t15, and regurgitation ink is divided. Then, while 
suspending the input of a pulse in a period t16 and carrying out fixed period maintenance of this 
condition, carriage is driven and the ink regurgitation sequence over the following dot is 
performed. 

[0048] On the other hand, the voltage pattern of the drawing 4 bottom is the thing of a color 
system, in the ink of the color system concerned, inputs a lifting pulse in a period t21 first, and 
decreases the capacity of an ink room. And after falling and making the condition of ink attach 
by suspending the input of a pulse in a period t22, and holding a piezo-electric element, this 
condition is held in a period t24, it falls and the condition of ink is made to input a downward 
pulse, to make the capacity of an ink room increase, and to attach in a period t23. Furthermore, 
a lifting pulse is inputted again, the capacity of an ink room is decreased, and ink is made to 
breathe out in a period t25. This condition is held in next in a period t26, a downward pulse is 
inputted into it in a period t27, regurgitation ink is divided, this condition is held in a period t28, 
and the regurgitation sequence of 1 dot is ended. 

[0049] Thus, in the ink of a pigment system, and the ink of a color system, head actuation 
patterns also differ from the difference in an ink property, in order to perform control suitable for 
each system, driver voltage is held according to the ink system, and according to the class of 
ink, it is referred to suitably. Besides the driver voltage at the time of this printing, it is generable 
[ the head actuator 16 / the voltage for cleaning or Flushing ], and an arm head 22 can perform 
the regurgitation of the ink which is unrelated to printing with the voltage concerned. That is, on 
the other hand, the pump unit 24 is arranged directly under the edge, and attraction of thickening 
ink and initial restoration processing to tube 22a can be performed by making negative pressure 
act to the arm head 22 of a reciprocating motion of an arm head 22 conveyed to this pump-unit 
location. 

[0050] The head actuator 16 impresses predetermined driver voltage to a pump unit 24 through 
the cable which is not illustrated. If fixed time amount passes during printing, the Flushing 
conditions according to the class of ink will be referred to. An arm head 22 is made to perform 
the predetermined ink regurgitation, and while referring to the cleaning conditions according to 
an ink class according to the predetermined actuation in the above-mentioned manual operation 
button 32, predetermined cleaning actuation can be performed on an arm head 22. Furthermore, 
after exchange of an ink cartridge, initial restoration processing to tube 22a is performed. 
[0051] Drawing .5 is the schematic diagram having shown the outline of the control which the 
printer control unit applied to this invention in the above-mentioned configuration carries out. In 
order for the above CPU 12 to bear the main control in the printer control unit and to perform 
processing according to the class of ink, CPU12 compares the ink mode memorized by the class 
and flash memory 14 of the ink memorized by the above-mentioned cartridge memory 43a. It 
prints in the condition of having made in agreement the class of ink in which under the current 
activity memorized as ink mode (i.e., an ink supply system) is filled up with ink, and the class of 
ink with which the ink cartridge 43 is filled up. 

[0052] Moreover, since an arm head 22 is driven on the conditions which suited the class of ink 
it was presupposed that it was in agreement of ink with these comparisons, with reference to a 
flash memory 14, an arm head 22 is driven using the parameter of pigment system control or 
color system control according to the class of ink current in use. Furthermore, by updating it 
from the ink residue of the above-mentioned cartridge memory 43a, as the amount used 
concerned is reduced, while computing the amount of the ink used by multiplying the number of 
dots counted by ASIC13 by the counter coefficient according to the class of ink, even if it is 
pigment system ink and is color system ink, the ink residue is memorized to accuracy. Thus, in 
this operation gestalt, CPU12, ASIC13, the head actuator 16, and control IC41a constitute the 
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above-mentioned head actuation control means. 

[0053] Drawjng 6 -8 show the flow chart of the processing which CPU12 performs with an ink jet 
printer 10 including the above control. Drawing 6 is processing performed after boot of an ink jet 
printer 10, and CPU12 distinguishes whether the above-mentioned initial flag is ON with 
reference to a-flash memory 14 at step S100. Processing for being filled up with ink in the tube 
22a concerned is performed noting that ink supply systems, such as above-mentioned tube 22a, 
are not filled up with ink, when it is not distinguished at this step S100 that an initial flag is ON. 
[0054] At this time, in step S105, CPU 12 performs the above-mentioned control IC41a and a 
communication link, carries out reading appearance of the ink class of cartridge memory 43a to 
this control IC41a, and grasps the class of ink of six colors each. At step S1 10, it distinguishes 
whether the class of this read ink is the same class also as six colors, when it is not 
distinguished that it is the same class, the panel section 30 is controlled by step S1 15 through 
above-mentioned panel 1/033, and the error message A shown in the liquid crystal display object 
31 at drawing 9 is displayed. 

[0055] An error message A is a message "six colors of cartridges are not unified", and the 
processing after the above-mentioned step S105 is repeated, urging exchanging the ink cartridge 
43 which the user was mistaken in and was inserted where the message concerned is displayed 
to a proper thing. When the class of ink is distinguished at the above-mentioned step S1 10 as it 
is the same class also as six colors, restoration processing of ink to an ink supply system is 
performed at step S120. The restoration processing concerned is a special sequence which 
makes an ink supply system fill up with ink, after this sequence is performed, an ink supply 
system is filled up with the ink in an ink cartridge, and the ink interior of a room of an arm head 
22 is also filled up with ink. Therefore, if the piezo-electric element in an arm head 22 is driven in 
this condition, ink will be breathed out from the nozzle of an arm head 22. 

[0056] After this restoration processing, the class of ink which accessed the above-mentioned 
flash memory 14 at step S125, and carried out [ above-mentioned ] restoration is set up as ink 
mode. Furthermore, the above-mentioned flash memory 14 is accessed at step S130, and the 
above-mentioned initial flag is set. When it is distinguished at the case where such restoration 
processing is performed, and the above-mentioned step S100 that an initial flag is ON, while 
accessing the above-mentioned flash memory 14 at step S135 and reading the above-mentioned 
ink mode, reading appearance of the ink class of cartridge memory 43a is carried out to the 
above-mentioned control IC41a at step S140, and the class of ink with which the ink cartridge 
43 with which it is equipped was filled up is grasped. 

[0057] And it distinguishes whether the ink mode memorized by the class and flash memory 14 
of the ink filled up with step S145 into the ink cartridge 43 is in agreement. When both were in 
agreement at step S145 and it is distinguished, printing processing is performed at step S200. If 
both are in agreement at step S145, when not being distinguished, the panel section 30 is 
controlled by step S150 through above-mentioned panel 1/033, and the error message B shown 
in the liquid crystal display object 31 at drawing 10 is displayed. 

[0058] An error message B is a message of "being equipped with the ink in which ink modes 
differ", and the processing after the above-mentioned step S 140 is repeated, urging exchanging 
the ink cartridge 43 which the user was mistaken in and was inserted where the message 
concerned is displayed to a proper thing. Processing which is standing by and shows that print- 
data transmission is carried out with printing directions from the above-mentioned computer 50 
in printing processing of step S200 to drawing 7 after printing directions is performed. 
[0059] At step S205, the above ASIC 13 is accessed, a counter is cleared to "0" at the amount 
step S210 of the ink used in this ASIC13, reading appearance of the ink class of cartridge 
memory 43a is carried out to the above-mentioned control IC41a at step S210, and the class of 
ink with which the ink cartridge 43 with which it is equipped was filled up is grasped. And a flash 
memory 14 is accessed at step S215, and the printing conditions which suited the class of the 
ink concerned are read. 

[0060] Printing is performed driving a part for a predetermined line based on the print data 
transmitted from the above-mentioned computer 50 after step S220. At step S220, with 
reference to the driver voltage of the printing conditions which suited the class of the above- 
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mentioned ink, a command is transmitted to the above ASIC 13, and an arm head 22 is driven by 
making the head actuator 16 output the above-mentioned pulse. Thus, an arm head 22 is driven, 
and at step S225, the count is performed by ASIC13, moving an arm head 22 by carriage and 
performing printing. 

[0061] -after printing for a predetermined line is completed, reading appearance of the counter 
coefficient which accessed the flash memory 14 at step S230, and suited the class of ink is 
carried out, and the amount of the ink used is computed by multiplying by the counter coefficient 
concerned which carried out reading appearance and the counted value of the above ASIC 1 3 at 
step S235. As the amount of the ink used which computed the command at this step S235 from 
delivery and the ink residue memorized at cartridge memory 43a is reduced to the above- 
mentioned control IC41a, it is made to update the ink residue concerned at step S240. In step 
S245, the above ASIC 13 is accessed and a counter is again cleared to "0" at the amount step 
S21 0 of the ink used in this ASIC1 3. 

[0062] And the processing after the above-mentioned step S220 is repeated until it 
distinguishes that it was finished whether printing all the print data transmitted from the above- 
mentioned computer 50 in step S250 and having finished printing is distinguished. In addition, in 
one end position of a reciprocating motion according [ the above-mentioned arm head 22 ] to 
carriage, Flushing is made with this operation gestalt. That is, after fixed time amount passes 
during printing, an arm head 22 is conveyed even to the Flushing field, and Flushing is performed, 
reading the Flushing conditions which suit the class of ink read from the flash memory 14 at the 
above-mentioned step S210. Moreover, when an ink cartridge 43 is removed in this operation 
gestalt, in order to prevent continuing performing printing, when the signal which control IC41a 
outputs when the above-mentioned ink cartridge 43 is removed is detected, processing which 
interrupts processing of. steps S205-S250 of drawing 7 , and is shown in drawing 8 is performed. 
[0063] If the signal which shows that the ink cartridge 43 was removed is detected, the panel 
section 30 will be controlled by step S305 through above-mentioned panel 1/033, and the error 
message C shown in the liquid crystal display object 31 at draw ing 1 1 will be displayed. An error 
message C is a message "equip with a cartridge", and the processing after the above-mentioned 
step S305 is repeated until the signal which shows that it equipped with the ink cartridge 43 at 
step S310 is detected a user urging equipping with an ink cartridge 43 where the message 
concerned is displayed. If the signal which shows that it equipped with the ink cartridge 43 at 
step S310 is detected, while accessing the above-mentioned flash memory 14 at step S315 and 
reading the above-mentioned ink mode, reading appearance of the ink class of cartridge memory 
43a is carried out to the above-mentioned control IC41a at step S320, and the class of ink with 
which the ink cartridge 43 with which it is equipped was filled up is grasped. 
[0064] And it distinguishes whether the ink mode memorized by the class and flash memory 14 
of the ink filled up with step S325 into the ink cartridge 43 is in agreement. If both are in 
agreement at step S325, when not being distinguished, the panel section 30 is controlled by step 
S330 through above-mentioned panel 1/033, and the error message B shown in the liquid crystal 
display object 31 at drawing 10 is displayed, when both were in agreement at step S325 and it is 
distinguished, reading appearance of the counter coefficient which accessed the flash memory 
14 at step S325, and suited the class of ink is carried out, and the amount of the ink used is 
computed by multiplying by the counted value currently held at step S340 by the counter 
coefficient which carried out reading appearance and Above ASIC 13 concerned. 
[0065] As the amount of the ink used which computed the command at this step S340 from 
delivery and the ink residue memorized at cartridge memory 43a is reduced to the above- 
mentioned control IC41a, it is made to update the ink residue concerned at step S345. That is, 
after the restoration ink of an ink cartridge 43 with which it is re-equipped judges whether it is 
the right, an ink residue is updated based on the counted value counted until the cartridge was 
extracted. Therefore, even if it is the case where an ink cartridge 43 is in the middle of printing, 
and is removed, it becomes a right ink residue. Then, it returns to the printing processing shown 
in above-mentioned d rawing 7 . 

[0066] Furthermore, in this operation gestalt, it is usable in the both sides of the ink of a pigment 
system, and the ink of a color system, and the class of the ink concerned can be changed. On 
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the occasion of exchange of an ink system, if the ink of both systems is mixed, in a print, it will 
not become suitable coloring, and various inconvenience arises from the actuation patterns of 
head 22 grade differing. Therefore, on the occasion of exchange of an ink system, it is necessary 
to also carry out washing of the above-mentioned ink supply system. When a user or a 
serviceman performs predetermined pushing actuation with the manual operation button 32 of 
the above-mentioned panel section 30, it is possible to carry out the message exchange of ink. 
[0067] That is, if predetermined pushing actuation is performed in the above-mentioned manual 
operation button 32, the predetermined trigger according to the actuation concerned will be 
outputted, and if CPU12 receives the trigger concerned, even if printing will perform, the 
message exchange shown in step S400 of drawing 6 is performed. Expressing a predetermined 
guidance message on the liquid crystal display object 31 of the above-mentioned panel section 
30 as step S410 in this message exchange, it is made to equip with the cartridge by which the 
penetrant remover went into the cartridge holder 42, and the washing sequence over an ink 
supply system is performed. Since the ink supply system of an ink jet printer 10 of after this 
washing processing is the same as that of an off, a new condition and a new EQC, i.e., an initial 
flag, condition, processing after the above-mentioned step S105 is performed. 
[0068] Furthermore, if cleaning actuation which washes the arm head 22 other than the washing 
processing at the time of this ink system modification can be performed and predetermined 
pushing actuation is performed with the manual operation button 32 of the above-mentioned 
panel section 30 If the predetermined trigger according to the actuation concerned is outputted 
and CPU 12 receives the trigger concerned The wiping member which CPU 12 becomes from 
elastic plates, such as rubber, after it discharges directions by delivery and it makes the head 
actuator 16 discharge ink with negative pressure through the above ASIC 13 performs wiping 
actuation on the front face of head. 

[0069] Hereafter, the example of operation performed with this operation gestalt by the above- 
mentioned configuration and the processing flow is explained. Drawing J 1 2 shows the signal 
outputted when the content and cartridge in ink mode which are memorized by the class and 
flash memory 14 of the ink with which it filled up in each ink cartridge 43 are removed, and the 
counted value in ASIC13 by the timing chart. Suppose that the ink cartridge of the ink of a 
pigment system, yellow (Y), and a light Magenta (LM) is filled up with the ink of a color system at 
the ink cartridge of cyanogen (C), a Magenta (M), black (K), and light cyanogen (LC) as an initial 
state in this example of operation. 

[0070] In this condition, if an ink jet printer 10 is booted, processing shown in above-mentioned 
drawingJJ is performed, and it distinguishes whether an initial flag is ON at step S100, and read- 
out of the ink class in step S105 and distinction in step S110 will be performed noting that an 
initial flag is not ON. Here, since the thing of a pigment system and the thing of a color system 
are intermingled, the ink with which the ink cartridge is filled up displays an error message A on 
the liquid crystal display object 31 in step S1 15 through distinction of step S1 10 
[0071] A user grasps that the class of ink is intermingled by checking this error message A by 
looking, and he equips with the ink cartridge of the yellow with which the ink of a pigment system 
was filled up, and a light Magenta while he removes the ink cartridge of the above-mentioned 
yellow and a light Magenta at time of day t1. Consequently, it will distinguish, if the ink of the 
same class is filled up with step S1 10 into all ink cartridges, initial restoration to an ink supply 
system is performed at step S120, and while setting ink mode as a flash memory 14 as a pigment 
system at step S125, an initial flag is set at step S130. 

[0072] Furthermore, the class of ink may be mistaken, when the initial flag is turned on and an 
ink jet printer 10 is conveyed, and an ink cartridge 43 is once removed and it equips with it again. 
For example, suppose that it equipped with the ink cartridge 43 into which the ink of a color 
system was filled up with time of day t2, and the ink jet printer 10 was booted after carrying out 
the above-mentioned initial restoration. 

[0073] In this case, if the initial flag is turned on at step S100, after distinguishing, the purport 
whose ink mode memorized by the flash memory 14 at step S135 is a pigment system is grasped, 
the class of ink memorized by cartridge memory 43a at step S140 is read, and the purport which 
is a color system is grasped. As a result, at step SMS, it will be distinguished if both are not in 
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agreement, and an error message B is displayed on the liquid crystal display object 31. 
[0074] By checking this error message B by looking, a user grasps having mistaken the class of 
ink and reequips with the ink cartridge 43 into which the ink of a pigment system was filled up 
with time of day t3. Consequently, it will be distinguished if ink mode and the ink class of ink 
cartridge with which it is 'equipped are in agreement at step S145, and printing processing of step 
S200 is performed. If printing processing is started, the counted value of the amount counter of 
the ink used of the above ASIC 13 will be cleared by "0" at step S205, a flash memory 14 will be 
referred to at step S210, and the purport by which ink mode is set as the pigment system will be 
grasped. 

[0075] CPU 12 reads the printing conditions which suit the pigment system concerned at step 
S215 with reference to a flash memory 14 further, and performs printing by the processing after 
step S220. At this time, the above-mentioned counted value of ASIC13 increases with printing 
activation. If printing is continued as it is, it will result in printing termination soon, but when a 
user removes an ink cartridge 43 (this example light Magenta) by a certain reason in the time of 
day t4 before resulting in printing termination, the above-mentioned control IC41a outputs the 
signal of a purport with which the ink cartridge was removed. 

[0076] Consequently, the printing processing which CPU 12 was performing is interrupted and the 
flow of drawingj). is performed. That is, an error message C is displayed on the liquid crystal 
display object 31 at step S305, and when a user checks this error message C by looking, it urges 
reequipping with an ink cartridge 43. If a user equips with an ink cartridge 43, processing after 
step S315 will be performed through distinction of step S310, but when it equips with the ink 
cartridge 43 with which the ink of a color system which is different from other ink cartridges 43 
at time of day t5 accidentally was filled up, an error message B is further displayed by 
processing of step S315 - step S330. 

[0077] If it changes into the suitable cartridge by which the ink cartridge 43 was filled up with 
time of day t6 into pigment system ink when a user checked the error message concerned by 
looking, a flash memory 14 will be accessed at step S335 through distinction of step S325, and 
the counter coefficient of a pigment system will be read. And by multiplying the counted value 
counted till the above-mentioned time of day t4 at step S340 by the counter coefficient 
concerned, the amount of the ink used is computed and cartridge memory 43a is updated 
through the above-mentioned control IC41a at step S345. That is, since an ink residue is 
updated when it equips with the again proper ink cartridge 43, while the counted value till then is 
held even if an ink cartridge 43 is removed in the middle of printing, the ink residue memorized 
by cartridge memory 43a will become proper. 

[0078] Thus, in this invention, the class of ink memorized by the class and the above-mentioned 
nonvolatile memory of the ink which memorized the class of ink and the residue of ink to the 
nonvolatile memory carried in the ink cartridge, memorized the class of the ink when supplying 
ink to the ink supply system, and was said-memorized at the time of printing is compared. 
Consequently, when both are in agreement, printing control which suited the class of the ink 
concerned can be performed, and mixing of ink can be prevented. Moreover, the amount of the 
ink used is computed according to head actuation, and since the residue of ink is updated, a 
proper ink residue can be judged. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

LThis document has been translated by computer. So the translation may not reflect the original 
precisely. 

2.**** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] The following technical problems occurred in the 
conventional ink jet printer mentioned above. That is, wearing of the ink cartridge of a class 
which makes a mistake in two kinds of ink, and is different before carrying out exchange and 
washing of an ink supply system also in an usable printer will mix the ink of a different system 
inside an ink supply system. Since it becomes impossible to perform discharge quantity control 
according to the property of ink etc. when two kinds of ink has been mixed, printing quality is 
spoiled. Therefore, in order to exchange the two above-mentioned kinds of ink and to prevent 
mixing of the ink in an ink supply system in an usable ink jet printer, exchange and washing of an 
ink supply system are needed at the time of exchange of an ink class. 

[0004] Furthermore, although the residue of the ink with which the ink cartridge is filled up in the 
ink jet printer may be supervised and it may display as the status Before exhausting ink in the 
conventional ink jet printer mentioned above, from an exchangeable thing, an ink cartridge in 
pigment system ink and color system ink When the class of ink was changed and the class of ink 
was returned further once again after using ink to the middle, there was a problem that the ink 
residue of the original cartridge could not be judged correctly. 

[0005] This invention was made in view of the above-mentioned technical problem, and even if it 
changes an ink cartridge what times, it aims at offering the printer control unit which can judge 
an ink residue correctly, the printer control method, and a printer control unit, while carrying out 
proper control according to an ink class, preventing mixing of the ink of a different system in the 
printer which can exchange an ink class. 



[Translation done.] 
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MEANS 



[Means for Solving the Problem] Invention which starts claim 1 in order to attain the above- 
mentioned object is constituted so that a printer which prints while supplying ink with which an 
exchangeable ink cartridge was filled up to an arm head may be controlled, and it is controlled, 
preventing mixing of an ink class. For this reason, nonvolatile memory which can update the 
content of storage is carried in an exchangeable ink cartridge, and a class of ink with which an 
ink cartridge is filled up is memorized by this nonvolatile memory. This ink cartridge is detached 
and attached through an ink cartridge applied part by main part of a printer, and data 
transmission and reception from the above-mentioned nonvolatile memory are possible for it at 
the time of wearing. 

[0007] Furthermore, a class of ink currently supplied to an ink supply system which consists of 
ink supply tubes from an ink cartridge to an arm head etc. is memorized by supply ink storage 
means, and printing conditions required for actuation of an arm head are memorized by printing 
condition storage means according to a class of ink. A head actuation control means uses such 
storage information in printing, and compares a class of ink memorized by a class of ink and the 
above-mentioned supply ink storage means which were memorized by nonvolatile memory. And 
actuation of an arm head is controlled based on printing conditions which drive an arm head in 
the condition that a class of both ink is in agreement, and suit this ink class in agreement. 
[0008] Namely, a class of ink memorized by the above-mentioned nonvolatile memory is uniquely 
in agreement with a class of ink with which an ink cartridge was filled up. Since a class of ink 
memorized by supply ink storage means is uniquely in agreement with a class of ink currently 
supplied to an ink supply system When a head actuation control means compares these, it can 
prevent driving an arm head using an ink cartridge of a class of different ink from a class of ink 
already supplied to an ink supply system, and mixing of ink can be prevented. 
[0009] Here, updating of the content of storage is possible for it, and if the above-mentioned 
nonvolatile memory is nonvolatile, can adopt good various modes and is constituted from 
EEPROMs, such as a flash memory, it is suitable. Moreover, although what is necessary is just to 
memorize whether a class of ink is the thing of whether restoration ink is the thing of a color 
system as information which is used in order to prevent mixing of ink as mentioned above, and 
for that shows a class of ink, and a pigment system, it is possible to memorize various 
information in addition to this as a class of ink. That is, by referring to the restoration day 
concerned, if a restoration day of ink is memorized, it can constitute so that ink over which the 
expiration date passed may not be used. Moreover, even if it is ink of a same system, actuation 
of an arm head is controllable by the best actuation sequence over the ink by memorizing 
information which shows a purport from which a component differs. 

[0010] It is removable in an ink cartridge, and the ink cartridge attachment-and-detachment 
section equips a holder of a fitting type with a container which has capacity which can be filled 
up with ink that what is necessary is just to be able to enable data transmission and reception 
from nonvolatile memory at the time of ink cartridge wearing, and a configuration which secures 
a flow of a terminal of nonvolatile memory to fitting concerned and coincidence is possible for it. 
It can constitute from rewritable various memory that what is necessary is just to be able to 
memorize a class of ink currently supplied to an ink supply system in a supply ink storage means. 
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Although RAM etc. can constitute, if a printer is frequently constituted from EEPROMs, such as 
a flash memory, a place whose power supply is what is turned on / turned off, it is suitable. 
[001 1] It can constitute from various memory that what is necessary is just to be able to 
memorize according to a class of ink filled up with printing conditions required for actuation of an 
arm head by the above-mentioned ink cartridge in a printing condition storage means. Although a 
mask ROM etc. can also constitute, the status changes with activities serially, and since it is the 
mode which can change activity ink, if especially this invention is constituted from EEPROMs, 
such as a rewritable flash memory, it is suitable [ this invention ] for a printer. If a head control 
driving means is constituted from a CPU etc., it is [ that what is necessary is to read and 
calculate information from various memory etc. and just to be able to control memory, an arm 
head, etc. ] suitable. 

[0012] As a configuration for controlling to be able to judge an ink residue correctly, furthermore, 
invention according to claim 2 In a printer control unit given in above-mentioned claim 1 the 
above-mentioned nonvolatile memory A residue of ink with which an ink cartridge is filled up is 
memorized, and the above-mentioned head actuation control means is considered as a 
configuration which updates a residue of ink memorized by the above-mentioned nonvolatile 
memory based on the calculation concerned while it computes the amount of ink used consumed 
with actuation of the above-mentioned arm head. 

[0013] That is, since a residue of ink is updated with actuation of a printer, it becomes the 
residue of proper ink. Since a residue of ink is memorized by nonvolatile memory carried in the 
ink cartridge itself, it removes, before consuming ink with which it filled up, other ink cartridges 
are used, and an ink residue will become proper even if it uses an ink cartridge removed again, of 
course — even if it uses it, removing an ink cartridge and making other printers equip — being 
concerned — others — if a printer control unit which requires a printer for this invention is 
provided, it will become a proper ink residue. 

[0014] Moreover, the technique of computing the amount of ink used by head actuation control 
means is various, and invention according to claim 3 is considered as a configuration which 
computes the amount of the ink used based on a counter which the above-mentioned head 
actuation control means increases with actuation of the above-mentioned arm head in a printer 
control unit given in above-mentioned claim 2 as an example of a configuration for it That is, 
since an arm head drives at the time of printing, if a counter which counted value increases with 
actuation of the arm head concerned is used, based on the counted value concerned, the 
amount used is easily computable. The technique of more specifically counting the number of 
dots which carries out the regurgitation by arm head is employable. What is necessary is just to 
compute the amount used for every class of ink based on the number of dots, although the 
amount used may change with classes of ink also with the same number of dots since a class of 
ink can be changed in this invention. Thus, when computing the amount of ink used based on 
counted value, especially this count should just form a single counter, without distinguishing 
according to a class of ink. 

[0015] As an example of printing conditions which various conditions exist as printing conditions 
required for actuation of the above-mentioned arm head, and need to be memorized according to 
a class of ink, furthermore, invention according to claim 4 In a printer control unit given in 
above-mentioned claim 3, the above-mentioned printing condition storage means is considered 
as a configuration which memorizes the amount calculation coefficient of the ink used for 
computing the amount of the ink used by taking an advantage at counted value of the above- 
mentioned counter. 

[0016] That is, since above-mentioned counted value and the amount of ink used are usually in 
proportionality, if the amount calculation coefficient of the ink used which computes the amount 
of the ink used by taking the advantage of counted value is prepared, the amount used can be 
easily obtained from counted value only by 1 time of multiplication. Moreover, it can constitute 
very easily [ that the amount coefficient of the ink used for every class of ink may only be 
memorized ], and in order to compute the amount used for every class of ink, also when it is 
necessary to correspond to ink in which a class of ink increases or properties differ, it can 
respond easily. 
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[0017] Furthermore, invention according to claim 5 is considered as a configuration which 
memorizes a driver voltage pattern impressed in case the above-mentioned printing condition 
storage means drives the above-mentioned arm head in a printer control unit given in either 
above-mentioned claim 1 - claim 4 as other examples of printing conditions which need to be 
memorized according to -a class of ink. That is, when classes of ink differ like ink of a pigment 
system, and ink of a color system, conditions which drive an arm head differ. For example, if the 
above-mentioned ink classes differ in the case of a printer which controls discharge quantity, 
regurgitation timing, etc. of ink by telescopic motion of a piezo-electric element etc., 1 time of 
ink discharge quantity differs from regurgitation timing etc. Since it is controlled by changing a 
driver voltage pattern impressed to an arm head, such discharge quantity etc. can perform 
printing according to a class of ink easily, if a driver voltage pattern is memorized according to a 
class of ink as printing conditions. 

[0018] Furthermore, invention according to claim 6 is considered as a configuration which 
memorizes actuation conditions which the above-mentioned printing condition storage means 
needs for cleaning of an ink supply system in the above-mentioned arm head in a printer control 
unit given in either above-mentioned claim 1 - claim 5 as other examples of printing conditions 
which need to be memorized according to a class of ink. Namely, since an ink supply system may 
be cleaned, ink is once discharged in this case and wiping etc. is carried out when a case where 
a printer is not used for a long time, and printing quality have deteriorated, in order to make 
blowdown perform exactly, it is necessary to drive an arm head a condition for every class of ink, 
and, in such a case, can respond. 

[0019] Furthermore, since a class of ink can be exchanged in this invention, it is necessary to 
also wash an ink supply system from a cartridge to an arm head on the occasion of exchange, 
and when performing this washing sequence, in order to make ink of an ink supply system 
discharge exactly, it is necessary to drive an arm head a condition for every class of ink, and, 
also in such a case, can respond. 

[0020] Furthermore, invention according to claim 7 is considered as a configuration which 
memorizes actuation conditions which the above-mentioned printing condition storage means 
needs for Flushing in the above-mentioned arm head in a printer control unit given in either 
above-mentioned claim 1 - claim 6 as other examples of printing conditions which need to be 
memorized according to a class of ink. Namely, although Flushing may be performed in order to 
carry out regurgitation blowdown of the color mixture ink which flowed backwards from a nozzle 
by wiping or to prevent blinding by thickening of ink, from it being what should be determined 
with the property of an ink class, timing which performs this Flushing, and a regurgitation 
discharge at the time of Flushing need to drive an arm head a condition for every class of ink, in 
order to perform Flushing exactly, and, in such a case, can respond. 

[0021] Furthermore, when a power supply of a printer is turned off suddenly, mixing of ink is 
prevented after re-powering on. As an example forjudging an ink residue appropriately and 
constituting it possible [ activation of head actuation for every class of ink ] exactly, invention 
according to claim 8 In a printer control unit given in either above-mentioned claim 1 - claim 7, 
either or combination of the above-mentioned nonvolatile memory, a supply ink storage means, 
and a printing condition storage means is considered as a configuration which can be set up so 
that a store and elimination of storage information may be forbidden. 

[0022] That is, if a store and elimination of storage information can be forbidden, when a case 
where a power supply was turned off suddenly and a power supply becomes instability, and a 
noise increase, required storage information is not updated and a printer can be driven in the 
original condition after re-powering on. For example, since storage information on a supply ink 
storage means is still origin, in spite of having already supplied ink after re-powering on at an ink 
supply system, it is going to perform supply of further different ink and ink is not mixed. 
Moreover, an arm head is not driven using ink currently supplied to an ink supply system, and 
different ink. Furthermore, when a power supply becomes instability, information for computing 
the above-mentioned amount of the ink used is memorized for a printing condition storage 
means etc., and if an ink residue is updated based on the memorized amount of the ink used 
concerned after a power supply is stable, a more exact ink residue can be obtained. Here, as a 
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flume which forbids a store and elimination of storage information, when storage information 
needs to be updated of course, it updates by canceling a prohibition condition of a store and 
elimination. 

[0023] Furthermore, invention according to claim 9 is considered as a configuration in which the 
above-mentioned head actuation control means performs a comparison of a class of the above- 
mentioned ink at the time of exchange of the above-mentioned ink cartridge in a printer control 
unit given in either above-mentioned claim 1 - claim 8 as an example of a configuration for 
controlling to prevent mixing of ink in the above-mentioned head actuation control means. That 
is, a printer concerning this invention is considered [ mistaking a class of ink in many cases at 
the time of this exchange since it is exchangeable, and ] in an ink cartridge, and can prevent 
mixing of ink certainly by performing the above-mentioned comparison at the time of this 
exchange. It constitutes so that various modes can be adopted in order to detect exchange of an 
ink cartridge here, for example, it may remove with the time of wearing of an ink cartridge and a 
predetermined signal may sometimes be outputted, and when a signal which shows wearing is 
detected, it can constitute so that a comparison may be performed. 

[0024] Furthermore, invention according to claim 10 has considered [ as an example of the 
configuration for preventing mixing of ink in the above-mentioned head actuation control means ] 
as the configuration which updates at a class of the supplied ink concerned in a class of ink 
memorized by the above-mentioned supply ink storage means in a printer control unit given in 
either above-mentioned claim 1 - claim 9, after the above-mentioned head actuation control 
means supplies ink to the above-mentioned ink supply system. 

[0025] That is, since a printer concerning this invention can change suitably a class of ink used 
by exchange of a cartridge, in case it changes a class of the ink concerned, it will also wash ink 
currently supplied to the above-mentioned ink supply system, and will newly be resupplied. Then, 
if a class of ink memorized by supply ink storage means by head actuation control means after 
supply of ink to an ink supply system is updated, an arm head can be driven using always proper 
ink by the comparison of a class of the above-mentioned ink, even if it carries out the message 
exchange of ink what times, and mixing of ink can be prevented. 

[0026] Thus, while memorizing a class of ink, and a residue of ink to nonvolatile memory carried 
in an ink cartridge and preventing mixing of ink with reference to these, the technique of grasping 
a residue of ink proper does not necessarily need to be restricted to equipment with substance, 
and functioning also as the method can be understood easily. For this reason, invention 
concerning claim 1 1 - claim 20 is considered as a configuration corresponding to a control 
method which said printer control unit enforces. That is, there is no difference not only in 
equipment which not necessarily has substance but in being effective as the method. 
[0027] By the way, such a printer control unit contains not only this but various kinds of modes 
as thought of that it may be used in the condition of existing independently and having been 
included in a certain device, and invention. Therefore, it can change suitably that it is software or 
hardware etc. When becoming the software of a printer control unit as an example of 
embodiment of thought of invention, naturally it exists on a record medium which recorded this 
software, and it must be said that it is used. Invention which starts claim 21 - claim 30 in the 
semantics is considered as a configuration corresponding to each step which makes said printer 
control unit carry out by computer. 

[0028] of course, the record medium may be magnetic-recording data medium, may be magneto— 
optic-recording data medium, and can completely be considered the same way in any record 
media developed from now on. Moreover, about duplicate phases, such as a primary replica and a 
secondary replica, it is equivalent without room to completely ask. If above-mentioned data 
medium is the case where it carries out as the supply method using a communication line 
although it differs, a communication line serves as a transmission medium and this invention will 
be used. 

[0029] Furthermore, a part is software, when a part is realized by hardware, there is nothing that 
is completely different in thought of invention, and it may be made into a thing of a gestalt which 
memorizes a part on a record medium and is read suitably if needed. Moreover, when carrying 
out this invention by software, it not only realizes as data medium by which invention recorded a 
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program, but naturally this invention is realized as the program itself, and the program itself is 
included in this invention. 
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* NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

« * , it 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

{Drawing 1] It is the outline perspective diagram showing the internal configuration of an ink jet 
printer. 

[Dewing 2} It is the block diagram of an ink jet printer. 

[Drawing 3] It is drawing showing the important section of the memory map of a flash memory. 
[Drawing 4] It is drawing showing the pattern of the applied voltage generated in a head actuator. 

[Drawing 5] It is the schematic diagram having shown the outline of the control which a printer 
control unit carries out. 

[Drawing 6] It is the flow chart of the processing which CPU performs. 
[.Dravyjng 7] It is the flow chart of the processing which CPU performs. 
[Drawing„8] It is the flow chart of the processing which CPU performs. 
C.Drav^Qg_9] It is drawing showing the example of a display of an error message. 
[Drawing 10] It is drawing showing the example of a display of an error message. 
[DrawmjgJJJ It is drawing showing the example of a display of an error message. 
iQiawmglZl It is the timing chart which shows actuation of each part. 
[Description of Notations] 

10 — Inkjet printer 

1 1 — Maine substrate 
12 — CPU 

13 — ASIC 

14 — Flash memory 
1 6 — Head actuator 

20 — Printing section 

21 — Roller 

22 — Arm head 
22a — Tube 

30 — Panel section 

31 — Liquid crystal display object 

32 — Manual operation button 

40 — Cartridge section 

41 — Sub substrate 
41a — Control IC 

42 — Cartridge holder 

43 — Ink cartridge 

43a — Cartridge memory 
50 — Personal computer 
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